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B crathe mpuBenieHO 0000IeHNE KOMMYECTBEHHBIX JAHHBIX MO HA/J3eMHON (UTOMACCHl TYHIPOBBIX
coo01IecTB, coOpaHHBIX B Xone akcreaunuii Poccuiickoro LlenTpa ocBoeHust ApkTtuku Ha fmane,
TazoBckom nomyoctpoBe u I'simane B 2017-2018 rr. Mccnenopanue puToMacchl MPOBENEHO B paMKax
pacTuTenbHBIX COOOIIECTB Pa3IMUHbIX (popManuii B cOCTaBe TPEX MOA30H TyHIAPOBOM 30HBI 3amaIHoi
CubupH: apKTHYECKHX, THUIIMYHBIX W FOKHBIX TYyHIp. HansemHast ¢uromacca sIBIsSIeTCS OJHUM W3
HMCTOYHUKOB IIOCTYIJIEHUS OPraHMYecKOro BeEIleCTBA B IIOYBY, IMOITOMY H3Y4EHHE IIPOLIECCOB
HAKOIJICHUs! (puTOMacchl B TYHAPOBBIX COOOIIECTBAX MMEET pellaroliee 3HAYCHHE A HU3YydeHHs
IIPOLIECCOB NEIIOHMPOBaHMUs yriepopa. B oToil cBs3M HEOOXOIMMO NONY4YEHHE [aHHBIX IO
COOTHOIICHUIO XHUBOH (PUTOMACCHl U MOPTMACCHI B Pa3HbIX reorpa(uyeckux YCIOBHSX U B Pa3HbIX
TUTIAX PACTUTENbHBIX COOOMIECTB, a BBISABICHHE (HPAKIMOHHOTO COCTAaBa >KUBOW (PUTOMACCHI JaeT
BO3MOXKHOCTB TOHATh OCOOCHHOCTH HAKOIUICHHUS >KMBOTO BEILECTBAa M ACHOHUPOBaHHUs yriepoxa. B
XOZI€ HCCIICOBAHUSl BBISBJICHBI HEKOTOpbIE OOIIME 3aKOHOMEPHOCTH HAKOIUICHUS HaI3eMHON
¢uTOoMaccel — YyBEIMYCHUE €€ BEIMYMHBI NPH TPOABWKEHHHM C CeBepa Ha IOT, OT IOJI30HBI
ApPKTUYECKNX TYHJP K IOA30HE IOKHBIX TyHAp. Hakomienue ¢puromMaccsl 3HAYUTENBFHO pa3nuvacTcs B
3aBHCHUMOCTH OT XapaKTepa pacTUTENbHOCTH. MaKcHMallbHBIE MOKa3aTeNH 00IIEero 3amaca UToMacchl
XapakTepHbl B KYCTAPHUYKOBBIX HBOBBIX M OCOKOBO-IYLIMIIEBBIX COOOIIECTBAX B APKTHYECKHUX
TYHJpaX, B KyCTAPHUKOBBIX HBOBBIX, OJIbXOBBIX M EPHUKOBBIX COOOIECTBAX THIUYHBIX W FOXKHBIX
TyHJAp. AHanu3 (QPaKLHOHHOIO COCTaBa XMUBOW (UTOMACCHI B Hpefenax MOJ30H MOKasal, uTo IS
ApPKTUYECKUX TYHAP XapaKTepHO mpeobianaHue (Ppakudyd MXOB, Ui TUIIHYHBIX — KYCTAPHHUKOB U
KyCTapHUYKOB IIPH COXPAaHEHHUHU BBICOKOH JOJIM MXOB, AJSI IOKHBIX — aOCONIOTHOE IpeodiafaHue
KycTapHuKoB. COOTHOIIIEHHE MOPTMACCHI W JKMBOM (DUTOMAcChl 3aBHCHUT, TJIAaBHBIM 00pa3oM, OT
pacTuTenbHOM (hopManmMu KakAod moa3oHbl. [lomyueHHBIE pe3yabTaTbl MOTYT OBITH MCIOJIB30BAHBI
IUIL COCTaBJICHHMS KapThl 3alacoB M CTPYKTYphl (pUTOMAacchl TYHIPOBBIX COOOLIECTB 3araJHOH
Cubupu, 4yTO JaCT BO3MOXKHOCTh ITPOBECTH OLIEHKY OJIEHEEMKOCTH MAacTOUIN U ydeTa ACHOHUPOBAHUS
yriepona Ha OOIIMPHBIX MATON3yYEHHBIX TEPPUTOPHSIX.

Kniouesvie cnosa: HanzemHas (utomacca, TyHIpOBbIE cOOOIIeCTBa, XKuBasl (UuTOMacca. MopTMacca,
(paKUNOHHBIN COCTAB, HOA30HAIBHBIC PA3THYHSL.

DOI: 10.24411/2542-2006-2020-10063

J1o HacTOSIIEero BpeMEHU MPOAYKIIMOHHBIC TIPOIIECCHl B TyHApaxX 3anaaHoi CuOMpH ocTaroTcs
cnabo W3y4eHHBIMU. TYHIPOBBIC 3KOCHUCTEMBbI BXOIST B psl HauOoJiee 3HAYMMBIX HA3EMHBIX
OMOMOB IO CyMME JIBYX OCHOBHBIX ITyJIOB Yriepoja (3amackl yriepojia B ImouBe u B (uTomacce),
YTO JIOCTUTAETCS 3a CYET KpallHE MEIJICHHBIX TEMIIOB Pa3JIOKEHHUS PACTUTENLHBIX OocTaTKoB. Ha
SIMHUILY IUIOMAJA B COOOIIECTBAX TYHIPOBOW 30HBI HAKAIUIMBACTCS HAMOOJBINEE KOJHMYECTBO
yrjiepoja B MOYBE P MUHUMAJIbHBIX TIOKA3aTEeNSIX EPBUYHOM MPOAYKIIMH CPEIN BCEX HA3EMHBIX
skocucteM (Billings, 1987; Bolin, 1986; Melillo, 1993).

HamzemHass ¢uromacca SBIS€TCS OJHUM W3 HCTOYHHUKOB TMOCTYIJICHHUS OPraHUYECKOTO
BEIIECTBA B MOYBY, IO3TOMY H3Yy4YCHHE TIPOIECCOB HAKOIUICHHsS (PUTOMACCHl B TYHIPOBBIX
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6 CTPYKTYPA U PACIIPEJEJIEHUE HAJI3EMHOI ®UTOMACCHI ...

cooOmIecTBax MMEET pelIaoliee 3HAYCHUE JUIsI M3YYECHHUsS IMPOLECCOB JCTIOHHPOBAHUS YIIIepoia
(Kapenun u ap., 1995). B To e BpemMs MHTEHCUBHas aHTPOIIOI'€HHAas Harpyska (BbIIIac OJICHEH,
pa3paboTka MECTOPOKJICHUN YIIEBOJOPOIOB U JPYrUe BHJIBI BO3ACHCTBH) BEAYT K MacITaOHBIM
JOJTOCPOYHBIM ~ HU3MEHEHHSIM  PACTUTEIBHOTO IOKpOBa TEPPUTOPHUM M, COOTBETCTBEHHO,
npoxyuupoBanus guromaccs! (Kinokos, 2013).

VYyuThiBas Mayto WU3y4E€HHOCTh M TPYAHOJOCTYIMHOCTh TYHJPOBBIX TEPPUTOPHUI, B HACTOSAIIEE
BpeMsl OIYILAETCs OCTpas HEXBAaTKa JAaHHBIX O COCTOSHUM PAacCTUTEIbHOCTH, KOJIWYECTBEHHOMN
OLICHKH MPOJYKLHOHHBIX MPOLIECCOB, KOTOPBIE UTPAIOT BAYKHEHIIIYIO POJIb B COCTOSIHUU SKOCUCTEM
B YCJIOBHSIX U3MEHSIOMIENCS OKPYKAIOILEH CPEIbl.

B nmanHOM wuccienoBaHMM TIPEACTABICHO OOOOIIEHHE TMOJEBBIX JaHHBIX, COOpaHHBIX B
TYHAPOBBIX cooOmiecTBax 3ananHoit CuOUpHU C IENbI0 BBISABJICHHS CTPYKTYPHI U (PPaKIIMOHHOTO
COCTaBa HaJ3eMHOI (PUTOMACCHI PACTUTENIBHBIX COOOIIECTB B CBSA3M C 3KOJOr0-reorpapuueckuMu
(dakropamu. s mocTuxeHUss STOM 1enud ObUI0 HEOOXOJAMMO MPOAHAIM3UPOBATH OCOOCHHOCTH
HaKOIUIEHMsI KUBOM (uUTOMAacChl M MOPTMAcChl B PACTUTENBHBIX COOOIIECTBaX MOJI30H
APKTUYECKUX, TUMUYHBIX W IOKHBIX TYHJZIP, a TaKKe MPOBECTH aHAIM3 (PAKIMOHHOTO COCTaBa
XKHUBOU (pUTOMACCHI IO PACTUTEIHHBIM (POpPMALIKIM B TIOJI30HAIIBHOM acIeKTe.

MaTepna.m,l U ME€TOAbI UCCTICI0BAHUA

B ocHOBy wuccienoBaHusi TIOJIOKEHBI MaTepHallbl, COOpaHHBIE B pPaMKax OSKCIIECIUIIHNA
Poccuiickoro Lentpa ocBoenust Apkruku (PLIOA) B 2017-2018 rT. 0 U3y4eHUIO0 paCTUTEIBbHOCTH
osieHpHX TacTOuy fmana, ['simanckoro, Ta30BCKOTO MOJyOCTPOBOB, BKJIIOUAs 3amachl HAI3EMHOM
(buTOMacchl M MPOAYKTUBHOCTH TYHJPOBBIX COOOIIIECTB.

CornacHo ¢usuko-reorpapuyueckomy paionupoBanuto CCCP (MunbkoB, ['Bozaenkuii, 1970),
noxyoctpoBa fAman, I'sinan 1 Taz0BCKuil MOTHOCTBIO OTHOCATCS K 3amagHo-Cubupckoit o0aacTu
TYHJIPOBOU 30HBI. MHOTHE HMCCIeI0BaTENN BBIJCIAIOT B COCTABE 3TOM 0OJACTH CaMOCTOSITENIbHBIE
SAmansckyto, TazoBckyto u ['eimanckyro npoBuHimu (Makynuna, 1985; I'Boznmenkuii, Muxaitnos,
1987; PakoBckas, JlaBeimoBa, 2001). Bmecte ¢ Tem Onu3kuii Xxapakrep penbeda, ooiiee mupoTHOE
U CEKTOPHOE MOJIOKEHUE, 00ECleunBaolee CX0kKUe KIMMaTUYECKUE YCIOBUS, POJACTBO IOYB U
PacTUTENBHOIO MOKPOBA IO3BOJIIIOT paccMaTpUBaTh JAHHYIO TEPPUTOPUIO KaK €JUHOE LEN0e B
pamkax Smaino-I'sinanckoii oomactu (CumonoB, 1977).

Jliia oGnactu xapakTepHa oOmiasi reoJoruueckas HCTOPHUsl — MOPCKHE TPAHCTPECCUU MPUBEIH K
BO3HMKHOBEHHIO MOPCKHX Teppac Pa3HbIX YPOBHEH W ONpPENEIUIN PaBHUHHBIA OONUK pernbeda
MTOJIyOCTPOBOB. Husmennvie npumopckue akkymynsamusnole pasHusl (GoTo 1) sBistoTcs HauboJsee
pacnpocTpaHeHHbIMH JaHAmadTaMu Ha Oonblield yacTu SIMana, Ha ceBepe M IOro-3amaje
I'simanckoro mosyoctpoBa U Ha ceBepe Taszosckoro. [loBepxHOocTh 0Opa3oBaHa cepHel MIOCKUX
3a00JIOYEHHBIX TMECYAaHbIX W TECUYAHO-CYTJTUHUCTBIX MOPCKUX Teppac C MHOTOYHCIEHHBIMU
BOJIOTOKAMHU W OCTATOYHBIMH U TEPMOKApPCTOBBIMHU 03€paMu; aOCOJIIOTHBIE BBICOTHI 10 50-80 M
H.y.M. bC (mectamu 10 120 m H.y.M. BC). JI)1s MOBBIIIIEHHBIX BHYTPEHHUX YacTed IMOJIYyOCTPOBOB
(I'simanckas rpsaa, HeHTpaIbHBIN SIMal) XapakTepHbl HU3MeHHble MOPEHHblE UTU 1€0080-MOPCKUE
paeHuHsl B 00JACTM  CpEIHEYETBEPTHYHOTO  oOJeleHeHus. Penbed  BOJNHHUCTBIA WM
MOJIOTOXOJIMUCTBIHN, MHOTAA TPpsAA000pa3Hblil, BEICOTH Ha fMarne He gocturant 100 m H.y.M. BC,
Ha ['simane — 180 m H.y.M. BC (doTo 2, 3).

[TonoxeHne B BHICOKMX HIUPOTaX, BIMSHHE KOHTUHEHTAILHOTO MaccuBa EBpaszuu u 6IU30CTh
Kapckoro mopsi oOecnedunBarOT KCTPEMANbHO CYpOBBIE KIMMATHYECKUE YCIOBHS, KOTOPHIE BO
MHOTOM OIPEEINSIIOT PA3BUTHE MOYBEHHOTO U PACTUTEIBHOTO MOKPOBA MOIYOCTPOBOB. Paznuuus B
Kmmare Mexay I'simaHom, SIManioM M Ta30BCKMM HEBENMKH, OJHAKO ['BIIAHCKHMI TOJYOCTPOB
OoTIuYaeTcs OOJbIIe KOHTUHEHTAILHOCThIO M Ooniee XojogHou 3umol (mo -60°C). s

OKOCHUCTEMBI: OKOJIOI'NA 1 AMHAMUKA, 2020, Tom 4, Ne 3
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HaKOIIJICHUA (I)I/ITOMaCCLI Ba’XXHOC 3HAYCHHC HMMCIOT KIMMATHYCCKHC pa3jinydvid B IIOJ30HAJIbHOM
acleKTe — YpOBEHb TEIJIOOOCCIICUYCHHOCTH, CyMMa aKTHBHBIX TEMIEPATYp, MPOIAODKUTEILHOCTh
BEreTaIMOHHOTO repuoja (tadm. 1).

®orto 1. [Inockue 3a03epeHHbIe 1 3a0010ueHHbIe paBHUHBI CeBepHoro fIMaina (doto H.B. Jleonooit).

Tepputopusi pacrojokeHa B 30HE TOBCEMECTHOTO 3ajJieTaHWsl MHOTOJIETHEH MEpP3JI0ThI,
MOIITHOCTh KOTOPOW KOJEOJETCSs B 3aBHCHMOCTH OT TI'€OMOP(OJIOTHYECKUX YCIOBHH M MOXKET
nocturatb 300-400 m. IlouyBBl TEpPpUTOPHUM OTHOCATCA K KaTErOpUU TYHAPOBBIX MEP3JIOTHBIX.
AXTUBM3AIMS MEP3JOTHBIX TIPOLIECCOB TIOBCEMECTHO BEIET K HAPYHICHHIO LIEJIOCTHOCTH
MMOYBEHHOTO TMOKPOBa, OOpa30BaHUI0 MO3aUYHOCTH M MHKPOKOMIUIEKCHOCTH, YTO HAaXOIUT
OTPAKEHHUE B CIO0KEHUH PACTUTEIBHOTO MIOKPOBA.

B xome »sKcreqMIMOHHBIX pPabOT UCCIENOBaHMs MPOBOJWINCH Ha KIIOYEBBIX Y4YacTKaXx,
PACMONIOKEHHBIX B THUIMWYHBIX YCIOBHSIX PA3JUYHBIX MOJ30H IMOIYOCTPOBOB. BBIOOp ydacTKOB
MIPOU3BOJUIICS C Y4€TOM CcOOpaHHON MH(pOpMAIMU 0 Te000TaHMYECKON M3Yy4eHHOCTH TEPPUTOPHH, B
cnabo M3Yy4eHHBIX pailoHaX BBHIOMPATHCH YYACTKH C HAMOOJBIIUM JaHMIAPTHBIM pazHOOOpaszueMm,
YTOOBI OXBATUTh UCCIIEJOBAHUSIMU HAaUOOJIbIIIeE KOJTMYECTBO PACTUTEIBHBIX COOOIIECTB.

UccnenoBanus npoBoauinnch Ha 11 kiIroueBBIX ydacTKax B MOJ30HAX apkTudeckux (Sman-1,
I'sigan-1, U'einan-2), Tunuussix (Aman-2, I'sigan-3, I'einan-4, Ypan-4) u 10)KHBIX THTIOAPKTUYECKUX
(Sman-3, Aman-4, Taz-1, Ypan-3) tyaap (puc. 1, Tabm. 2).

Jl1g onieHKH 3amaca HaJ3eMHOU (pUuToMacchl B paMKax HayYyHO-HCCIEA0BaTEIbCKUX PaboT ObLIO
cobpano 290 ykocoB (Tabiu. 3) B TpeXKpaTHOW MOBTOPHOCTH MJs KaKJOW MPOOHOW IUIOIIAIH.
Jl51g kaxaoro cooOIecTBa, B IpaHUIlaX KOTOPOTO MPOBOIUIMCH YKOCHI, OBUIO BBIMOJHEHO TMOJTHOE
reoboTaHMyeckoe onucaHue. B apkTtuueckux TyHApax coOpaHbl 44 ykoca (HUTOMACCHI
(reoboTaHnueckue oOmMucaHUs W TpoBeaeHue ykocoB BeimonHsu K.A. Epmoxuna, E. Tpoesa,
M. TensaTHuKOB); B THONHYHBIX — 96 (reoboranmdeckue omucanus — O.B. Xutyn, U.C. XKnanos,
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B.A. 3emnsanckuii, H.E. Koponesa, /[.A. Copouunnckas; nposeaenue ykocos — J[.A. CopounHckasi,
J.A. Kames, .M. I'yaun, /1. Kpacuuikas); B 1oxHBIX — 150 (reoOoTaHMYECKHE OMHCAHUS —
O.B. Xutyn, B.A.3emnanckuii, H.E. Koponesa, C.U. [lntocHuH; nOpoBeIeHHE YKOCOB —
I.A. Copounnckas, [{.A. Kames, S.W. I'ynun, B.A. Kazanues, JI.A. KpueHok).

®oro 2. llentpanpnsiii SAman (poto JI.A. CopounHcKoii).

®oto 3. Tunuuuble TYHIpPHI B paiione baiinaparkoii ryost (poto I.A. CopounHCKoOit).
OKOCHUCTEMBI: OKOJIOI'MA 1 AMHAMUKA, 2020, Tom 4, Ne 3
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Taoéaunma 1.  buoxknumarudyeckue  XapakTEpUCTUKM MO  JaHHBIM  ba3bel  rimoGanbHBIX
METEOPOJIOTHUECKUX U KIMMATUYECKUX JAaHHBIX C BBICOKMM IIPOCTPAHCTBEHHBIM Pa3pelICHUEM
(Database ..., 2020).

SAman Ta3zoBckuii I'nipan
buokimmarnyeckue Apkru-| Tunmny- JOknbie | TOKHbIC ApkTH-| Tunuy-
XapaKTEePUCTHKH YyecKue Hble viaont | oy | 1€CKHe | HbIe
TYHAPBI| TYHAPBI yHap yHap TYHJAPBI| TYHIPbI
CpenHss TeMiieparypa 9.9 87 6.4 75 103 9
BOo3ayxa, °C ' ' ) ) )
Cpennsisi TeMiiepaTypa Bo3ayxa 71 10.2 122 122 3.7 10.7
B utone, °C ' ' ' ' ' '
Cpewis TMIEPATIDA BOSAYXA | 50 3 | 44 | 222 | 234 | 257 | -248
B siHBape, °C ' ’ ' ' ' ’
Cpemssia Temnepatypa BO3IYXa | g g 12.1 17.6 16.0 12.1 16.2
3a Terbeli nepuoa, °C ) ) ) ) ) ’
Cemins TEMNCPATYPA BOSAYXA| 30 4 | 395 | 291 | -30.9 | -324 | -32.6
3a XO0JIOAHBIN nepuoa, °C ' ' ' ' ) ’
l'onoBas cymma ocaakoB, MM 228 290 370 345 310 330
CyMMa 0CcaJKkoB 3a TETUIbIN R0 104 127 126 116 122
MepPHOJI, MM
CyMMma 0CcaJKoB 3a XOJIOIHBIN
HepHOZL, MM 46 56 68 58 63 62

HccnenoBanHbie KITFOYEBBIE YYACTKH UMETH (GOPMY OKPYKHOCTH pamuycoM 10 KHIOMETpOB.
Ha xaxaoM KI04eBOM ydacTKe ObUIM 3aJI0KeHbI MPOGUIM NEPIEHIUKYISIPHO PYCIYy PEeKH — OT
BoJOpa3fena K rmoiime peku. Yucno mnpoduied BapbUpOBANOCh OT JBYX JO IIECTH, HX
MPOTSHKEHHOCTh cocTaBisuia 1.5-5 kM. Ilpodmnm Ha KakIOM y4yacTKe 3aKjIaJbIBaINCh TaKUM
o0Opa3oM, yTOOBl Ha CBOEM MPOTSLKEHUU Mepecedb BCE THUIMYHBIE PACTUTENIbHBIE COOOIIEeCTBa.
B Mecrax omucanusi NMpoOHBIX TUIOMIAZCH MO 3aJ0XKEHHBIM MPOGMIAM ObLIH OTOOpaHbI 0Opa3Ilbl
¢duromaccel (puc. 2). Pazmerka reoboTaHM4ecKux Mpoduiaeii Ha MECTHOCTH OCYIIECTBISAIACh B
COOTBETCTBUU C  MPENOCTABICHHBIMH  3aKa34MKOM  KapTorpaduyecKUMH  MaTepHalaMu
(kocmuueckne cauMku Landsat 7.8, Tonorpadudeckue kapThl TeppuTopun MacmTada 1:100000).

3amac HaA3eMHOM (QuTOMacchl ompeAensicss MeToAoM ykocoB (AnnpesiukuHa, 1971,
bazunesuu, Tutnsnosa, 1978). OT6op 00pa3oB MPOBOIWICA HA YYETHBIX IJIOIIAIKAX pPa3MepoOM
25x25 cM B rpaHHIIaXx OMHUCHIBAEMOTO HA MpOoQuie PacCTUTEIHLHOTO COOOIECTBA B TPEXKPATHOU
MOBTOPHOCTU (poTo 4). YdeTHble MIIOIMAAKU 3aKIaAbIBATNCH CIy4allHBIM METOJ0M. TpaBsiHbIE
pacTeHuss M KYCTapHHUYKH Cpe3aJiuCh HAa YpPOBHE TpaHUIBI 3eJeHOW U Oypoil 4YacTeil MXOB,
MOJIHOCTHIO M3BJIEKANIACh JIMIIAMHUKOBO-MOXOBasi JepHHHA. OOpa3ibl OBIIM  yINaKOBaHBI B
Kpa(dTOBBIE MAKETHI, KAKIBIA 00pa3er] CHa0KeH STUKETKOM.

B kamepanpHBIX YCIOBHSIX YKOCHI OBbLTM pa3oOpaHbl MO (pakiysM — KOPMOBBIM TpYIIaM:
KYCTapHHUKHU (OTJIETHHO CTBOJIBI, BETBU U JICTHA), 371aKU, OCOKH, Pa3HOTPaBbe, KYCTAPHUYKH (TI0 BUAAM),
JTUIIAMHUKA — TI0 BUAaM (€CTM BO3MOXKHO) M MXH, OTAEIBHO MepTBble (Oypble) 4YacTM MXOB H
JUIIAHHIKOB, MOpTMacca. Matepuan ObUT BBICYIIIEH J0 BO3IYIIHO-CYXOTO COCTOSIHHSI M B3BEIICH C
TogHOCTHIO 710 0.1 1. [TomyueHHbIe 3HaUSHUS 3aHECEHBI B TaOMMIIBI Excel, mocunTanbl cpeiHre 3HaYeHHS
s 3 IUIOmAIOK B IIpElenax OIHOTO cooOllecTBa, 3amac (uToMacchl JaH B /M. KamepambHas
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o0paboTka rmpoBoamIack B Jlaboparopun ororeoneHomoruu MHCTHTYTA MPOOIIEM SKOJIOTHH U SBOJTIOLIH
umenn A.H. CeBeprioBa PAH. B pa3bope u B3BemmMBaHUM OOpa3liOB NPUHUMAIHM y4acTHE
J.A. Copounnckas, B.A. 3emmsackui, S1.U. I'ynun, Jl. Kpacuunkas, C. [lepkauesa.
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Puc. 1. Pacniono)xeHne KIIFOUEBBIX Y4aCTKOB UCCIIEAOBAHMS. [ paHUIBI apKTUYECKUX, TUIIMYHBIX U
10KHBIX TYHJp (subzones C, D u E) naHsl B COOTBETCTBUU C KapTOW OMOKIMMATUYECKUX MOA30H
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(Circumpolar ..., 2003).
Tabumuna 2. KoopauHaTh! KIH0YEBBIX Y4aCTKOB UCCIIEOBAHUS.

Ne | Homep KJIH04€BOI0 y4acTKa CeBepHas mmpoTa Bocroynas 1o/1rora
1 Y1 72.47594 70.1501
2 Y2 70.20466 70.82072
3 Y3 68.43693 70.04951
4 Y4 67.381 72.082
5 Gl 71.21799 79.27374
6 G2 71.91361 78.67611
7 G3 69.95845 78.79057
8 G4 70.09156 75.62321
9 T1 68.218948 75.212345
10 U3 67.98981 67.62839
11 U4 68.86311 66.71322

Tabauna 3. KomnuectBo 00pa3iioB UuToMacchl Mo Moa30HaM M KITFOYEBBIM yJacTKaM.

KounyecTBo 0TOOpaHHBIX 00pa3uoB puromaccol | Bceero mo

IToazona
Ha KJII0YEeBbIX y4aCTKAaX noa3oHe

ApPKTHYECKHE TYHIPHI 11 (SIman-1), 14 (I'stgan-1), 19 (I'vigan-2) 44
24 (SIman-2), 21 (I'vetgan-3),

n 96
WITHTHBIC TYHIPBI 25 (I'eiman-4), 26 (Ypan-4)
FOsxHbIC 44 (SIman-3), 53 (Aman-4), 24 (Taz-1), 29 (Ypan-3) 150
TUMOAPKTUICCKUE TYHIPBI
Hroro 20

I'eoboTaHnyeckue ONUCAHMS, BBINOJHEHHbIE JJIi COOOLIECTB, B TIpaHUIAX KOTOPBIX
IIPOBOJIMIIUCE YKOCHI (PUTOMACCHI, COCTaBJIEHbl B COOTBETCTBHU CO CTaHAAPTHBIMM METOJaMHU
(FOnaroB, 1964) ¢ yueTom XapakTepucTUK MecTooOuTaHuid. OnucaHus MPOBOJIMINCH HAa TPOOHBIX
wiomaaax 100 M?> ¢ y4eToM KOMILIEKCHOCTH PaCTHTENLHOTO MOKPOBa TYHAP (BKIIOYAs OMMCAHUS
MHUKpOLIEHO30B ILIomanabio He MeHee 10 M?). B omnmcaHusx ykasaH MHOJIHBIA BHIOBOH coCTaB
COOOLIEeCTB, BKIKOYAsi COCYIUCTbIC pAacTeHUs, OpUO(UTHI U JIUIIANHUKY, HEONpeensieMble B MOJe
BUJbI ObUIM COOpaHbl Ui MOCIEAYIOIIEro OINpeNesieHUs] U JIOTMOJHEHUs] CHUCKOB. {1 oLleHKH
oOwmus ucnosib30BaHa mkana bpayn-bianke B mpolueHTax NpOEKTUBHOTO MOKPBITHS.

B npemenax nmpoOHbIX miomaneid  ObIIM  OTMEYEHBl  CIIAYIOIUME  XapaKTePUCTHKH
MEeCTOOOMTAHUM, KOTOpPblEe BIOCJIEACTBMM OBbUIM HCHOJB30BAHBI IPU aHAINW3E pacHpeAeiIeHus
¢uToMaccel: OOMMH YKIOH TMOBEPXHOCTH (B TIpajaycax), SKCIO3UIMS CKIOHOB (B Tpanycax),
MOJIOKEHHE B pesbede, XapakTep MOBEPXHOCTHBIX OTJIOXKEHHUH (MHUHEPaJbHOTO TOPU30HTA IOYB,
110 BO3MOKHOCTH), XapaKTep U CTENEHb yBIaKHEHHsI, [NTyOMHa OPraHMYeCcKoro rTOpU30HTa MOYB.

IIpoexkTUBHOE MOKPHITHE PACTUTEIHHOTO MOKPOBA ONPEAEISIIOCh B % MPU 3TOM YUUTHIBAJIOCH:
oO1miee MPOEKTUBHOE MOKPBITUE PACTUTENBHOIO IMOKPOBAa Ha MPOOHON IUIOMIAAM, MPOEKTUBHOE
MOKpPBITHE KYCTApHUKOBOIO Sipyca, MPOEKTHBHOE IOKPHITHE TPaBSHO-KYCTapHUYKOBOIO spyca,
MIPOEKTUBHOE MOKPBITUE MOXOBO-JHIIANHUKOBOTO sipyca. Takke orpenensiach CpeaHssl BbICOTaA
SPYCOB U PACTUTEIHHOTO TIOKPOBA B IIEJIOM.

Ha mnpoOHBIX mjomaniXx W YYeTHBIX IUJIOLIAJKaX YKOCOB ObUIM OIpeNesieHbl TOYHbIE
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koopauHaTsl ¢ nomoinbto GPS-mpuemnukos tuna GARMIN GPSMAP 78S RUSSIA, a taxxke
BBICOTAa Haj ypoBHeM Mops. Kpome Toro, chenanbl ¢ororpaduu pacTUTEIBHBIX COOOIIECTB U
¢doTtorpadun pa3sMEUCHHBIX YUETHBIX IIOLIA/IOK.

leobarasamscnm onucasms b9y yroco '
Feolorurmecion ONUCEmIN C YroCan

]

N

o PN

Puc. 2. KnroueBoit yuactoxk VYpan-3 (moa3oHa IOKHBIX THIIOAPKTHYECKUX TYHOP). Ycnoewswie
0003HaueHuys. JKENTble TOUKU — TUIOIIAKU Te000TaHMUYECKUX OMUCAHUM, OpaH)KeBble — IIOMIAJKH
reo00TaHUYECKUX OMMKMCAHUH, Ha KOTOPBIX IIPOBOIMIICS OTOOP 00pa3IioB (PUTOMACCHI.

CocraBneHue CBOJHBIX TaOIMIl re0O00TAHWYECKUX ONMMCAHUM M MX Mocienyromas obpaboTka
npousBoaMINCh B mporpammax Turboveg 2.122, Microsoft Office Excel. Ha ocHoBe mannbIX
reobotannuyeckux onucanuid B 2018 1. Obula cocTaBieHa KiIacCU(UKAIMS PaCTUTEIBHBIX
coobuiectB (3emusHckuid, 2018; CopounHckas, 2018), eauHUIBl KOTOPOH HCHOJIb30BaHbI IPU
aHaJM3e pacrnpeaeiaeHus (UTOMACCHI 110 IPYNIaM PACTUTENbHBIX COOOILECTB.

KnaccugukanmonHass cxeMa COCTaBlI€HAa B COOTBETCTBHH C 3KOJOT0-MOP(OIOrHYECKHM
noaxoaom E.M. JlaBpenko (1959; AmnekcanapoBa, 1969). OcHOBHBIE NpPUHIMIBI JaHHOU
KJIacCU(UKAILIMK 3aKJIFOYAIOTCS B CHCTEMAaTHU3allMU PaCTUTENIbHBIX COOOIIECTB HA OCHOBE €/IMHCTBA
JOMUHHUPYIOIIUX BUAOB ONPEAEICHHOM MXU3HEHHOM (OpMBI B COCTaBE OCHOBHBIX SPYCOB
COOOIIEeCTB, OCHOBHAs KJIACCH(PUKALMOHHAS €IWHMIA, MCIOJIb3yeMas B aHaiu3e — dopmauus
coobuiectB. Popmanuu BbIIENEHBl MO E€AMHCTBY 3AM(DUKATOPOB TOCHOACTBYIOIIEIO spyca H
oObeIMHEeHbl B Kjacchl (opMmanuii, COOTBETCTBYIOIIME THUIY TYHAPOBOH pPACTUTENBHOCTH 10
rOCHOJICTBYIOIIEH JKHM3HEHHOH Qopme. PacmpocrpaHeHne OCHOBHBIX PACTHTEIBHBIX (opManuit
OINHCAHO B COOTBETCTBHMHU C reobotannyeckoit kaproit AHAO (Otuer ..., 2017), nerenga KOTOpoi
OCHOBaHa Ha ITPOBEJICHHOM KiIacCU(PUKALIUU PACTUTENIBHBIX COOOIIECTB.
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Bemuuunel 3amacoB  (uTOMAcchl paccuMTaHBl U COOOIIECTB Pa3iIMYHBIX (opManuii B
MO/30HATIBHOM actiekte (30HHI ..., 1999). Takke npoBeneHa CTPyKTypHasi OLEHKA OOLIeH BeTMYMHBI
3amaca (puTOMacchl B T€X WIJIM HMHBIX COOOIIECTBAX IYTEM OMpeneNieHUs] (PUTOMACCHl Pa3INYHBIX
¢bpakiuii (KycTapHHKH, KyCTapHUYKH, OCOKOBBIC, 3JIaKH, TPaBbl, JIMIIAWHUKH, MXH). B mporpamme
Excel GbuTM TIOCTPOEHBI TUCTOrPaMMBI PaCTIpeeeHust (UTOMACCHI BBIJICTICHHBIX (DpaKIMi, a Takke
THCTOTPaMMBI COOTHOIIIEHHMS 001Iei (PUTOMACCHI, )KMBOH HaA3eMHOM (PUTOMACCHI 1 MOPTMACCHI.

®ot0 4. YKOoCHas MIOMAJKa B EPHUKOBOM COOOIIECTBE TUITMYHOU TYHIPbI
(doto I.A. CopounHCKOR).

Pe3yabTaThl 1 HX 00CyKIeHHE

Ananmu3 coctaBa (ppaxiuii >KuBoi Haa3eMHOHN (PUTOMACCHI, COOTHOLIEHHUS KHUBOH (PUTOMACCHI U
MOPTMAacChl IPOBEJIEH B COOOIIECTBAX pa3iMyYHbIX (opMalui TYHIPOBOW 30HBI B I0/I30HAIEHOM
aCIIEKTe.

ApKTHYeCKHe TYHAPBbI

B pamkax nposenenHoi panee kinaccuukammu (3emisiHckui, 2018; Copouunnckas, 2018)
JUIsL apKTHYecKuX TyHAp fmana u ['sianckoro nomyoctposa BeieneHo 11 gopmanuiit, oTHOCAIIMXCS
K Srpynnam Qopmauuii (THUMaM TYHJIPOBOM pPAacTUTENBHOCTH): 1) KyCTapHUYKOBBIE TYHJIPBI,
2) TpaBsiHble (OCOKOBBIE U IIyIIMIIEBbIE) TYHIApbI M 0OojoTa, 3) Me30(UTHBIE JYTOBHUHBI,
4) rurpodutHeie (MpUOPEKHO-BOIHBIE) JIyTa, 5) COOOIIECTBa U TPYIIHPOBKH ricaMmmMouToB (puc. 3).
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0.4
20.8
[0 KycrapHuukoBbIe TYHAPbI
[ Me3o¢uTHbIE JTYTOBUHBI
O T'urpogurHbie (MPpUOpPEKHO-BOAHbIE) Jyra
12.6 (] IlymnueBo-0COKOBbIE TYHAPBI M 00710Ta
1.4 [J Coo0mecTBa 1 rpynnupoBKU ICAMMO(PHTOB

64.8

Puc. 3. CooTHOUIeHNE IUIOMIACH, 3aHUMAEMBIX PA3IMYHBIMUA TpynmamMu (HopMarii TYHIPOBBIX
coo01ecTB B 1o130He apkTrueckux TyHap (%).

bonee moNOBUMHBI TEPPUTOPHUM  APKTUYECKUX TYHApP 3aHMMaeT rpynna Qopmanuit
KYCTapHUYKOBBIX TyHJAp (mpaktudecku 65% mnomaau; goto 5). IloMuMo KycTapHUYKOBBIX TYHAP
CYIIECTBEHHYIO YaCTh TEPPUTOPUH 3aHUMAIOT OCOKOBBIE U MYILIUIEBbIe TYHAPHI U 6osioTa (20.8%),
a taxke rurpogputHsie yyra (12.6%). Me3zoduTHble JTyrOBUHBI 3aHUMAIOT HEOOJIbIINE IIOIIAIN
(1.4% Tepputopuu). HarmeHnee pacnpocTpaHeHbl cOOOIIEeCTBA U TPYNIHPOBKH NCAMMO(HUTOB —
oHH 3aHuMaroT Menee 0.5% TeppuTopuu.

®oto 5. KycrapuuukoBoe coobmiectBo ¢ Cassiope tetragona (L.) D. Don B mo/130He apKTHYECKHX
TyHap (poto H.b. Jleonosoit).
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JlanHple TO 3amacy HaA3eMHONW (QuTOMacchl B apKTUYECKUX TyHApax CoOpaHbl U
MpOaHATM3UPOBAHBI s 9 pacTUTenbHBIX (popmaruii, 00beIMHEHHBIX B 4 rpynibl GopManuii —
KYCTapHUYKOBBIC TYHJPbI, TPABSIHBIE U OCOKOBBIE TYHAPHI, Me30(PUTHBIE JTyTOBUHBI, TUTPO(UTHBIE
(mpubpexHo-BoHbIC) Jyra. [lomydeHHbIe naHHBIE ydeTa (UTOMACCHl — 3HAYCHUsl OOIICH, KUBOU
¢dbuTOMaccHl 1 MOPMacchl B Tpe/eiIax OCHOBHBIX ()OpMAIMii MPEICTaBICHBl HA PUCYHKE 4, OIS
pa3nuyHbIX (PpaKIH B CTPYKTYpEe GUTOMACCHI — HA PUCYHKE 5.

2000 A
aE 1500 A
=5
] B O6masn
o ] HTOMAaCCa
£ 1000 ¢
E [ Kupan
S ¢uTOMACCA
500 1
B MoprMmacca
0 .

1 2 3 4 5 6 7 8 9
PacTtutennnnie popmManuu

Puc. 4. 3nadenus oOmiel, KuBOH (pUTOMaCcCH 1 MOPTMACCHI Tt (hOpPMAITHil TTOA30HBI APKTHUECKHUX
TyHap (cyxoi Bec, r/M?). Vcnoeuwie oboznauenus k pucymxam 4-5. PactutenbHble (opMAaIum.
KycrapunukoBbeie TyHapsl: 1 — 6pycauunas (Vaccinium vitis-idaea ssp. minus (Lodd.) Hult.), 2 —
npuanoBas (Dryas punctata Juz., Dryas octopetala L.), 3 — menkoepuukoBas (Betula nana L.), 4 —
uBkoBas (Salix nummularia Anderss., S. polaris Wahlenb.), 5 — uBoBas (Salix lanata L., S. reptans
Rupr.), 6 — xaccuononas (Cassiope tetragona (L.) D. Don). Me3oduTtHbIe TyrOBUHBI: 7 — XBOIIICBas
(Equisetum arvense ssp. boreale (Bong.) Tolm.). ['urpodutHsie (mpuOpeXHO-BOIHBIE) Jyra: 8 —
BosiHOOCOKOBas (Carex aquatilis Wahlenb., C. Concolor R. Br.). IlymuniieBo-ocokoBbI€ TYHIPHI U
oosoTa: 9 — mymmuieBo-ocokoBas (Eriophorum angustifolium Honck., Carex rotundata Wahlenb.).

O6mue 3anacel (pUTOMACCHl B M3YYEHHBIX PACTUTEIBHBIX COOOIIECTBaX BapbUPYIOT OT 695 10
2070 r/m> B cyxoM Bece (puc.4). Hambonbinme 3amacel XapaKTepHbl ISl MyIIMIEBO-OCOKOBBIX
(2070 r/m?) u uBoBbIX (1800 r/M?) TyHap. B 1emoM, pa3bpoc 3HaueHuit obLIero 3amnaca GUTOMAcChl
HEBEJIUK, B OCHOBHOM IOKa3aTelId cocpeloToueHsl B mpeaenax 900-1300 /M2

CooOmiectBa (opmanuu nywuyego-ocokogvix myHop (Eriophorum angustifolium, Carex
rotundata), Kak OBLIO CKa3aHO BBIIIE, UTPAIOT BAKHYIO POJIb B CJIOKEHHH PACTUTEIHLHOTO MOKPOBa
MOJ30HBI APKTUYECKUX TYHAP. OTH COOOIIeCTBa 3aHUMAIOT JOJHUHBI PEK, 3a03€pEeHHBIE U
3a00JI0YEHHBIE TEPPUTOPHH, XapPAKTEPHBI AJIS MOJOTHX CKIOHOB BOJOPA3/ENOB, TEPPAC, CKJIOHOB U
JTHUII O3€PHBIX KOTJIOBUH, JIOKOWH, TOJ0C cTOKA. [IyIuIieBo-0COKOBBIE TYHIPHI PACIIPOCTPAHEHBI
IOBCEMECTHO HA CEBEPHOM JSIMaiie, a TakKe Ha IOre IMoJiyocTpoBa SIBail, Ha ocTpoBax beinbli,
lokanbckoro u OneHbeM. TpaBOCTON TakMX COOOIIECTB JAOCTATOYHO TYCTOM M BBICOKMN st
YCIIOBUM apKTHYECKUX TYHJP — MNPOEKTUBHOE MOKpbITHE cocraBiser 20-50%, cpenHsis BbICOTa
25 cMm, crnoxeHn Carex stans, Eriophorum polystachion w E. scheuchzeri B pa3Iu4HBIX
COOTHOIIEHUSX. 3/1eCh K€ BCTPEUAIOTCA OyrpUCTO-MOYAKHMHHBIE KOMITIEKCHI.
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Puc. 5. [lons putoMaccel pa3inuuHbIX pakiuii B popMausax Mo 130Hbl apKTUYECKUX TYHP.

CoobmectBa opmaruu xycmapruukoswvix ueosvix mynop (Salix lanata, S. reptans) UMEIOT
OoJiee JOKambHOE pacmpocTpaHeHue (0kono 6%), B OCHOBHOM OHHM COCPEIOTOYEHBI Ha CEBEPO-
3amaje fIMana U B IOr0-BOCTOYHOM YacTH MOA30HBI apKTHUECKUX TYHAP ['BITaHCKOTO MOJIyOCTPOBA.
Berpeuatores Ha mecuaHbIX peuHBIX Teppacax, Oeperax pyybeB, Ha CKJIIOHAaX JOJIMH, JIOIIUH, 0aJoK,
yBajoB. Kak mpaBuio, 3T0 OCOKOBO-MOXOBBIE MBHSKU C mpeobnamanuem Salix lanata, koTopas B
BbICOTY AocTturaet 80 cMm.

HauGonpime miomany cpead KyCTapHUYKOBBIX TyHIp (moutu 40% IUiomanu TeppUTOPHH)
3aHUMaeCT gopmayusn uskosvlx mynop (Salix nummularia, Salix polaris). 3anacel o0miei puTomacce
B MBKOBBIX TYHIpax HeBbICOKM — 861 r/m% 3amacwl xuBoif ¢uromaccsl (505 r/m%) na 30%
IPEBBIIAIOT 3amackl MopTMacchl (356 r/m?). VIBKOBblE TYHApPBI PAacIpOCTPaHEHbI MOBCEMECTHO,
0COOEHHO OOJIBbIINE TEPPUTOPHH 3aHUMAIOT B ApKTUYECKUX TYHJIpaxX ceBepHOro SIMana, moiayocTpoBa
SIBaii, Takke pacnpocTpaHeHbl Ha noiyoctpoBe Osenuii, Ha ocTpoBax lllokansckoro u OseHbeM.
B ocHOBHOM OHM IIpUYpOUYEHBI K BEHIPOBHEHHBIM CKJIOHAM BOJIOPA3ZesioB, OOPTOB 03€PHBIX KOTJIOBUH,
PEUHBIX JIOJUH, 0aJoK, JIOUMH U OBPAaroB C CYINIMHUCTHIMH MOYBaMM, BCTPEUAIOTCS HA BEPIIHMHAX
YBaJIOB, HETIOCPEJICTBEHHO Ha BOJOpa3/eiax MEHee pacipocTpaHeHbl. JJoMuHanTamu sBIsitoTes Salix
polaris, S. nummularia, Vaccinium vitis-idaea n Dryas spp. (mpoektuBHOe nokpbitue 20%, cpemHss
Boicota 10 30 cm). Cpenu TpaB AOMHHHpYET ocoka apkrtucubupckas (Carex arctisibirica),
pasHOTpaBbe HE OOMJIBHO (IIPOEKTUBHOE TOKPBITHE cocTaBisier Bcero 5-8%, Bbicota 15-20 cm),
HO JIOCTaTO4HO pazHooOpasHo: Stellaria peduncularis, Bistorta vivipara, Myosotis asiatica, Valeriana
capitata, Pedicularis oederi u np. IlpoekTnBHOE MOKpHITHE MOXOBOro sipyca — 100%, naubomee
oOunbHbl  Tomentypnum nitens, Hylocomium splendens, Aulacomnium turgidum, A. palustre,
Ptilidium ciliare. TlpucyrctBytoT numaiiHuku (mpoekTHBHOEe MOKpbiTHe 10 30%), Hambosee
pactipoctpanens! Cetraria islandica, Cladonia arbuscula, C. rangiferina, Thamnolia vermicularis,
Dactilina arctica. B TOpU30HTaIBHONH CTPYKTYype OTMEYAeTCsl BBICOKOE OOIIee MNpPOEKTUBHOE
MIOKPBITHE, XapaKTePEeH CIrIIaXXKEHO-OyrpHUCThIA, MEIKOOYTPHUCTHIM, OyropKOBaThIi, MUKpOpenbed.
Jl1a TeppuTopum, 3aHATON MBKOBOW (opmalnell, XapakTepHa BBICOKas CTETeHb 3aJePHOBAHHOCTH,
MATHA OOHAKEHHOTO TPYHTA HE BHIPAKEHBI.

3HaYUTENBHYIO J107I0 TeppuTopuu (Oonee 17%) 3anumaer Opycruunas (Vaccinium vitis-idaea
ssp. minus) QGopMaiys KyCTapHHUYKOBBIX TYHJIp. 3HaueHHe oOuiei (uromacchl 37eCh JOCTUraeT
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970 r/M?, 3anac sxuBoit uTomacchl (607 T/M?), Tak ke KaK U B UBKOBHIX COOOIIECTBAX ITPEBBINIAET
3amac MopTMacchl (363 1/M?). BpycHU4HBIE COOOIIECTBA PACIPOCTPAHEHbI IMMPOKO, HOBCEMECTHO Ha
SImane, B ceBEpHOM 4YacTH NOJyOoCTpoBa fIBaii, Ha MOIyoCTpoBe MaMOHTa U B CEBEPO-BOCTOYHOMU
gacti ['BIIaHCKOrO MONTyocTpoBa. bpycHWuHas QopMamnus XapakTepHa JUIS IIOJIOTO-BBITYKIIBIX
BOJIOPA3/ICNIOB C BBIPAKEHHOW OyropKOBaTOCTBIO, Ul CKJIOHOB BOJOPA3/EJIOB, BEPIIMH U CKIOHOB
YBaJIOB Ha CYIJIMHKax. B KycTapHMUKOBOM sipyce JOMUHUPYIOT Vaccinium vitis-idaea, Salix polaris,
Dryas punctata (OIIIl — 20%, cpenusist Beicotra — 10 cm), B TpaBsHoMm — Carex arctisibirica,
pa3HOTpaBhe, TaK ke, KaK U B MBKOBBIX COOOIIECTBAX, Pa3HOOOpa3HO, HO He OOMIIBHO. [IpoekTrBHOE
MOKPBITHE MXOB — 95%, cpemu KOTOpBIX TOMUHUPYIOT Tomentypnum nitens, Hylocomium splendens,
Ptilidium ciliare. JlumaliHUKY TPEJCTAaBIICHBI PA3TUYHBIMU BHJAMH, HO HE JalOT OOJIBIIOTO
MPOEKTUBHOTO MOKPHITUS — 110 10%, Haubonee yacto Berpeuatores Cladonia spp. u Peltigera spp.

MuHMMaNbHBIE TOKa3aTeNH 3amaca (HUTOMAcChl XapaKTepHbl s xaccuonogvix (Cassiope
tetragona) coobmects (695 r/M*). OHM MMEIOT OrpaHUYEHHOE CIIOPAIUYECKOE PACIIPOCTPAHEHHE,
BCTpPEYAOTCSI B OCHOBHOM Ha SImanme, pexe Ha ['bimaHckoMm momyocTpoBe. OCHOBHBIE
MECTOOOMTAHHUS — XOPOILIO JPEHUPOBAHHBIE TECYaHBIE CKIOHBI BOJOPA3/ENOB, 0aloOK, OBPAroB.
B OCHOBHOM 3TO TSATHHCTBIE KYCTApPHUYKOBO-MOXOBO-JHIIAHHUKOBBIE TYHIIPHI C OYrOpPKOBAaTBIM
MUKpoOpenbedoM, TISTHAMH BBUIMBaHHWS. B KyCTapHHYKOBOM sipyce TakKe BCTPEUAIOTCS
Salix polaris, S. nummularia, Vaccinium vitis-idaea ssp. minus (TIPOCKTUBHOE TIOKPHITHE
KYCTapHUYKOB U TpaB — 25%, cpenHsisi BbicoTa — 15 cM), IS MOXOBO-JIMIIAMHUKOBOTO sipyca
xapaktepasl Polytrichum piliferum, Cladonia amaurocraea, C. arbuscula, Flavocetraria nivalis,
Sphaerophorus globosus (mpoextuBHOE TTOKpBITHE — 50%).

HHTepecHO OTMETUTH COOTHOLIEHHE >KUBOW (PUTOMAacChl M MOPTMAcChl, HaKalUIMBaeMbIX B
cooOrmecTBax pasHbIX (opmaruii. JlaHHBIE TIOKa3aTead MMEIOT OOJBIIOE 3HAYCHHUE IS OIEHKU
JIEIOHUPOBAHKS yIiiepoJa B TYHAPOBBIX cooOrmiectBaXx. B Monorpadum H.U. bazuneruu (1993),
MOCBSIIEHHOW MPOAYKTUBHOCTH 3KocucteM CeBepHoi EBpasuu, OTMEUEHO, YTO COJEpKaHUE
MOpPTMAacchl M KUBOM (uUTOMAcchl B COOOIIECTBaX APKTUYECKUX TYHAP MPUMEPHO OJIMHAKOBO.
B u3ydyenHblx HamMu  QopManUAX ~ OPOCIEKUBAETCS 3TO  COOTHOILIEHUE, OJHAKO s
MepeyBIaKHEHHBIX OCOKOBBIX COOOIIECTB U O0JIOT XapaKTepHO €ro HapyIICHHE.

Cpenu KycTapHUYKOBBIX TYHJP B OpYCHUYHOM, IpUaZoBON, UBKOBOH (hopMalusx 3arac *KUBOM
¢duTomacchl mpesbliaer 3amnac MoptMmacchl Ha 30-40% (3a cyer BBHICOKOW JOJM MXOB B COCTaBe
XKUBOI (huTOMACCHI), B KACCHOMOBOI (hopMalliu 3TO COOTHOIIEHHWE COCTABJISET MpakThuuecku 1:1.
B nmyminiieBo-ocOKOBbIX TyHApax IOKazaTeldu KHUBOM (UTOMAcChl MPEBBIIAIOT IOKAa3aTeNlu
MOpTMacchel Oojiee yeM B 2 pa3a HM3-3a BBICOKOMl JI0JIW MXOB B COCTaBe >XKMBOHl (puromacchl, a
MoOpTMacca MpeAcTaBlieHa B OCHOBHOM OTMEPIUIMMH YacTSIMH TPaB — MYIIHMI] U OCOK, KOTOpBIE
JOCTaTOYHO OBICTPO pa3iararTcs.

OOpaTHas KapTMHA — MPEBBIIIEHHE MOPTMACCHI HAJ XUBOW (uTOMaccoil HabiromaeTcs B
CIeqyomuX GopMalusix: B KyCTApHUUKOBBIX METTKOEPHUKOBLIX (Befula nana) v UBOBBIX, a TAKXKE B
Me30(PUTHBIX XBOLIEBBIX M TUTPOGUTHBIX BOIHOOCOKOBBIX (Carex aquatilis, C. concolor)
pPacCTUTENBHBIX cOO0IIecTBaX. B MENIKOEpHUKOBBIX TYHIpaX MOKa3aTelId MOPTMACChI BhIlie Ha 35%,
YTO CBSI3aHO C MHTEHCHUBHBIM JICTOMAJOM B KOHIIE BET€TAllMOHHOTO MEPHOJa, XapaKTePHBIM s
JIETHE3EJICHbIX KYCTApPHUKOB W OTMHpAHHEM TPYJHO pa3jaraeMbIX OJIPEBECHEBIIUX MOOETOB; B
MBOBBIX TYHJpax MPEBBIIICHHE MOPTMACCHI MEHBIIIE — 0KOJIO 7%.

B BOJJHOOCOKOBBIX COOOIIECTBAX 3HAUEHUSI MOPTMACCHI BhIIIIE TIOKa3aTeNel )KUBOM puTomMaccel
MPaKTUYEeCKH B JBa pa3a — B COCTaBe MOPTMAcChl MpeoOIaJal0T OTMEpIINE MXHU, OCOKH H
KYCTapHUKH. B TiepeyBlaXHEHHBIX MECTOOOMTAHUAX 3aMeIJICHHOE pa3lio’KeHHWE OpraHuKy,
BCIIE/ICTBHE YEro HAaKaIIMBAaeTCs OOJbIIE MOPTMAcChl. B XBOIIEBBIX ITYyrOBHHAX OTMeEdYaeTcs
MPEBBIIIEHNE MOPTMACChl Hal KUBOH (uromaccoit mpaktudecku Ha 20% u3-3a2 BBICOKOW JOJH
IUIOXO pa3jaraeMoro Oraja XBoIllel B cocTaBe MOpTMAacChl (puc. 4).
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DpakyuoHHbll COCMAB HCUBOU HAOZEMHOU PUMOMACCHL COOOWECmE apKMUYecKux MyHOp.
[IpakTHyeckn BO BCeX PACTUTEIBHBIX (POpPMALMAX BEAYIIYIO POJIb MrpaeT ¢pakuus MxoB — oT 30
10 85%, 4YTO SBISAETCS OTJIMYUTEIBHOM OCOOCHHOCTBIO IS TYHIPOBBIX COOOIIECTB B IIEJIOM
(puc. 5). OcobeHHO BenMKa €€ COCTABIISIIONIAS B ITYIIUIIEBO-OCOKOBOH, MBKOBOW W XBOIIEBOM
dopmanusax (75-85%). Hammenbiryro moit0 (ppakimus MXOB 3aHUMAET B CPHUKOBOM W HBOBOU
dopmanusx (oxkoso 30%), OCHOBHOI 00BEM B IAHHBIX PACTUTEIBHBIX COOOIIECTBAX MPUXOIUTCS HA
KYCTapHUKU U KycTapHUUKH (55-60%).

B KycTapHHYKOBBIX COOOIIECTBAX, MCKIIOYas MBKOBBIC TYHIpPHI, TAe J0Js (Dpakimuu MXOB
nocruraetr 73%, Benuka 10151 KyCTapHUKOB U KycTapHUUKOB — 20-50%. dpakiuus 0COK U MyIIHIL
HauOOJBIINX BEJIWYUH JOCTUTAeT B TPaBSHBIX coOOIIEeCcTBax: XBOIIEeBbIX JyroBuHax (10%),
BOJIHOOCOKOBBIX (25%), MyIInIieBO-0COKOBBIX TyHIpax (8%), Takke WX J0JIsl 3aMETHA B UBOBBIX U
MBKOBBIX cooOrmiecTBax (0koio 5%). @pakius 371aKkOoB OTMeueHa B OOJBIIMHCTBE (opMaiuii, ee
nonst He mpesblaer 7%. Bo Bcex cooOumiectBax B (uTOMacce mpezcTaBiieHa (pakius
JTUIIARHUKOB, IPUYEM HAMOOJBIIIETO Beca OHA JIOCTUTAET B KacCHOnoBoi popmanmu — 16%.

Taxum 00pazoM, MBI MOXXEM OTMETHTB, YTO OOIIHWiT 3armac GUTOMACCHl B apKTHYECKUX TYHIPaX
HEBBICOK, OH cocTapjsieT He Gosee 2100 r/m>. HambGonbimii 3amac puTOMacchl XapakTepeH Uis
KYCTapHUYKOBBIX (HMBOBBIX) M OCOKOBO-NYIIMLEBBIX TyHApP. Bo ¢pakiuoHHOM cocTaBe
npeoOnagaer ¢pakuuss MXOB, B HEKOTOpbIX cooOmiectBax (OpycHUYHas, JpuagoBasd,
MEJKOCPHHUKOBAsi, NBOBasi (POpPMAaIlMU) BEIHMKA JOJS KYCTAPHUKOB M KyCTapHUYKOB. OTMEUueHBI
coobmiecTBa (MEIKOCPHHKOBAs, HWBOBAs, XBOIIECBAas, BOJHOOCOKOBas (OpPMANWHU), B KOTOPBIX
3HA4YCHUsI MOPTMACCHI TTPEBBIIAIOT 3HAYSHHSI )KHUBOH (PUTOMACCHI B PA3JIMYHBIX COOTHOIICHHSIX.

TunuyHble TYHAPHI

JIJ1sl THIMYHBIX TYHAP TEPPUTOPHH BBIACICHBI 19 pacTUTeNbHBIX (HOpMaIiuid, OTHOCSIIUXCSA K
6 rpynmnam — KpoMe KyCTapHHYKOBBIX, ITYIINLIEBO-OCOKOBBIX, ME€30()UTHBIX JIYTOBUH, TUIPO(UTHBIX
JIYTOB, COOOIIECTB MCAaMMO(HUTOB, 3/IECh MOSBIISIOTCS ¥ 3aHUMAIOT OOIIUPHBIE TUTOIIAan ¢OopMaIun
KYCTapHHUKOBBIX TYHJIP.

KycrapHuukoBble TYHAPHI 3aHUMAOT HAUOOJIBIINE IUIOMIAM B Hpesenax MOJ30HbI TUIHYHBIX
tyHap (38.8% tepputopun), a Ha JOJIIO KYCTapHUKOBBIX TyHAp mpuxoautcs 22.1% (puc. 6).
3HAYUTENBHYIO YacTh TEPPUTOPHUU 3aHUMAIOT OCOKOBBIC U MYIIMIIEBbIE TYHIPHI U Oonota (25.8%).
Me3odutHbie U TUTpO(UTHBIE JIYTOBUHBI paclpoCTpaHEHbl cyllecTBeHHO pexe (8.6 u 4.1%
TEPPUTOPUU COOTBETCTBEHHO). Hammenbline miomaam, Kak ¥ Bo BCeil TYHAPOBOHM 30HE, 3aHHUMAIOT
coobuiectBa u rpynnupoBku ncammoduros (0.6% TeppuTopHH), BMECTE C TEM B TUIHYHBIX TYHApaX
OHU PACHpPOCTpPaHEHBI B OOJbIIEH CTEMEHU MO CPABHEHHUIO C APYIMMH MOJ30HaMu. UpesmepHble
nacTOUIIHAs ¥ MPOMBIIUICHHAs HArpy3Kd Ha TYHJPOBBIE TEPPUTOPUU (CTPOUTEIHCTBO OOBEKTOB
HedTe- U ra3o0100bI4HU, JOPOT, AKTUBHOE HCIIOJIB30BAHUE TPAHCIOPTA) CIIOCOOCTBYET YHUUYTOXKECHUIO
KOPEHHOW PaCTUTEIbHOCTH, IIMPOKOMY PACIPOCTPAHEHUIO AC(ISIHMOHHBIX OOHAKEHUH (MecyaHbIX
pa3ayBOB) U OIOJN3HEH, OTKPBITHIE MECKH CO3JAI0T MECTOOOMTAaHUs IJs Pa3BUTHUS COOOIIECTB U
TPYNIKUPOBOK MCaMMO(]UTOB, OTIMYAIOMINXCS KpaiiHe HU3KOW COMKHYTOCTHIO M O€HBIM BHUJOBBIM
coctaBoM ((poTo 6). B TUMUYHBIX TyH/Ipax 3HaYeHUA 3amaca (UTOMAcChl MPOAHANM3UPOBAHBI AT 15
pacTUTENBHBIX (OpPMaLIMi B Mpeienax 5 KiaccoB (hopMariHii.

OO6mue 3amacel (pUTOMAcChl B M3YYEHHBIX (POpMAIMsIX OTIMYAIOTCSA JTOBOJBHO CHIBHO — OT
87 r/M> B XBOIIEBBIX (Equisetum arvense) nmyroBuHax mo 3080 r/M> B HBOBBIX (Salix glauca,
S. lanata) tynapax (puc. 7). Beicokue mokaszarenu 3amaca (pUTOMAacchl XapaKTepHBI Takxke s
EPHUKOBBIX, ONBXOBBIX (Alnus viridis) u GarynbHUKOBBIX coobmecTs (2480 r/m% 2413 r/m? u
1630 r/M?> COOTBETCTBEHHO).

B cocraBe rpynmbl popmanuii KyCTapHHKOBBIX TYHIP BENUKA POib GopMaruu ugossix (Salix
glauca, S. lanata) Tynnp, kotopeie 3anumarorT 21.9% mnomanu teppuropuu (poto 7). MiBoBBIE
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cooOmiecTBa pacroJiaraloTcsi Ha OOIIMPHBIX MPOCTPAHCTBAX B 3aMafHON dYacTH SImana, HMIMPOKO
pacrpocTpaHeHbl B IOrO-BOCTOYHON YacTH TOJ30HBI, HA ['BITAHCKOM MOJYOCTpOBE BBUIY Oolee
CYPOBBIX KJIMMAaTHYECKHX YCIOBUI BCTPEYAKOTCS Ha IOr€ IMOJ30HBI, a TaKXke BAOJb [ BbIIaHCKOU
IpsAIBl — 10 peKaM HMBOBBIE COOOIIECTBA MPOJBUTAIOTCS K ceBepy. lIpom3pacTaroT Ha mecYaHbIx
peuHBIX Teppacax, Oeperax pyduneB, Ha CKJIOHAX JIOJIMH, JIOIIMH, Oal0OK, YBAJIOB, a Ha BOj0cOOpax
MBOBBIE COOOIECTBA HAMPOTUB, OTCYTCTBYIOT, XOTSI OHM M BCTPEYAIOTCS Ha IJIAKOpaxX FOKHEE, B
KYCTapHHKOBBIX TyHApaX. B OCHOBHOM 3TO pPa3HOTPaBHO-XBOILIEBO-MOXOBBIE WBHSAKH C
npeoOmananuem Salix lanata, S. glauca, o Beicote nocturarommx 100 cm. J{1s cooOmecTs HBOBOM
dopmany XapakTepeH MaKCHUMaJbHBI oOmmMii 3amac (UTOMAcChl Ui THIWYHBIX TYHIP —
3080 r/m*. 3amac sxuBoil guTomacchl (2500 r/M?) mpeBblIaeT HokasaTean MopTMacchl (581 r/m?)
6o1ee yem 4 pasa (puc. 7).

0.6

[0 KycTapHuKoOBbI€ TYHAPBI

[J KycrapHM4KOBBI€ TYHAPbI

[0 Me3oguTHbIE JIYyTOBHHBI

O I'mrpogurtHbie (MpUOpPeKHO-BOAHBIC) JIyra

(] IlymmueBo-0coKOBbIe TYHAPBI U 60J10Ta

[J CoobmiecTBa ¥ rpynnupoBKHA NcaMMO(pUTOB

Puc. 6. CooTHomieHue MIOMIAACH, 3aHUMAEMBbIX PA3IUYHBIMHU TpynmnamMu (opMmaiii TYHAPOBOM
PacCTUTEIBLHOCTHU B MOA30HE TUMUYHBIX TYHJD (%).

®orto 6. [lecuanbie pa3ayBbl Ha MECTE CTOSIHKH OJICHEBOIOB, ceBepHbIi Aman (poto H.B. JleoHoBOM).
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Puc. 7. 3nauenus oOuieil, xuBoi GuToMaccsl 1 MopTMacchl JUisl (opMaluii MOA30HBI TUITUYHBIX
TyHap (cyxoil Bec, r/M?). Vcnoeuwie oboznauenus k pucymxkam 7-8. PacTuTenbHble (opMAIUL.
Kycrapuukossie TyHapsl: 1 — uBoBas (Salix glauca L., S. lanata L.), 2 — onbxoBas (Alnus viridis
(Ehrh.) Pouzar). KycrapuuukoBsie TyHIIpbl: 3 — OarynbHUKOBas (Ledum palustre ssp. decumbens
(Ait.) Hult.), 4 — 6pycauunas (Vaccinium vitis-idaea ssp. minus (Lodd.) Hult.), 5 — npuamosas
(Dryas punctata Juz., D. octopetala L.), 6 — epuuxoBasi (Betula nana L.), 7 — uBkoBas (Salix
nummularia Anderss., S. polaris Wahlenb.), 8 — mmkmesast (Empetrum nigrum L.). Me3odutHbie
JYTOBHHBI: 9 — pasHOTpaBHO-3N1akoBas (Bistorta vivipara (L.) Delarbre, Tanacetum bipinnatum (L.)
Sch. Bip., Poa spp., Festuca spp.), 10 — xBomeBas (Equisetum arvense ssp. boreale (Bong.) Tolm.).

[TymmeBo-ocokoBble TyHIpel M Oosota: 11 — BomHoocokoBasi (Carex aquatilis Wahlenb.,
C. Concolor R. Br.), 12 — ocokoBo-nymmmneBas (Carex spp., Eriophorum spp.), 13 — mymmunesas
(Eriophorum  spp.). TurpodutHbie (mpubpexHo-BomHbie) Jyra: 14 —  apkrodmioBas

(Arctophilafulva (Trin.) Anderss), 15 — cabenpHukoBas (Comarum palustre L.).

®oto 7. UsoBas (Salix glauca L., S. lanata L.) dopmanus, TUOUYHBIE TYHAPHI, MOIYOCTPOB
I'ermanrckwuii (oo [1.A. CopouuHCKoii).
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Onvxogvle coobwecmsa (Alnus viridis) umeror nokanbHoe pacnpoctpaneHue (menee 0.5%
tepputopur). OHM 3aHUMAIOT 3AIIUILIECHHbIE YYACTKH PEYHBIX JOJIUH Y FO’KHOW IPAHUIIBI TUITHYHBIX
TYH/P, OTJIMYAIOIIMECS JIy4llled TemI000eCIe4YeHHOCThIO, TIYOOKMM 3alleraHueM MHOTOJIETHEH
MEp3JIOTHl U XOPOILIUM JPEHAKEM, BBICOKHM CHEKHBIM MOKpOBOM. OJbXa JOCTHTAeT B cpenHeM 1.5-
1.8 M, 00Opa3yst BepXHUI KyCTapHUKOBBIN SIPyC, HO OTJENbHBIE KyCTAPHUKHA MOTYT JJOCTUTATh U 3 M.
HwxHuii KycTapHUKOBBIH sipyc 00bIYHO 00pa3oBaH KapiaMKoBOM Oepeskoil (Betula nana) wnn nBoi
MoxHatoil (Salix lanata). TpaBsaubiii 1okpoB paspexkeH (5-10%) u clnokeH NpPEeuMYIECTBEHHO
ocokoit (Carex concolor), xBouioM (Equisetum arvense) W pa3IMYHbBIMM BHUJAMH Pa3HOTPABbS
(Polemonium acutiflorum, Valeriana capitata, Stellaria spp.). MoxoBo# spyc pa3BuT (pparMeHTapHO
Ha yJacTKaX, MPUIETaloMnX K OMyIKaM (HEeMOoCPEICTBEHHO MO KPYITHBIMH KyCTapHUKAMH JICKHUT
TOJILKO omaj). HecMoTps Ha Masble 3aHUMaeMbIe TUIOMIAIH, OJIbXOBBIE COOOIIECTBA BHOCST BECOMBIN
BKJIaJ] B HaKoruieHue ¢guromaccel. [lo 3amacy obuieit ¢puromacchl B MOA30HE TUIUYHBIX TYHJpP OHU
3aHUMAalOT 3-e MecTo (Tocie MBOBOM M epHuKoBoW (opmanuii). ITokasarenn xuBoi ¢uTOMacchl
(1720 r/M?) npeBbIMIAOT 3HaYeHHs MOpTMAcchl (693 T/M?) B 2.5 pasa.

Cpenn KyCTapHMYKOBBIX TYHIP HaubOoJee pacrnpocTpaHeHbl bazynvhuxosvie (Ledum palustre
ssp. decumbens) Tyunpsl — 14.4% Tteppuropun. baryabHUKOBBIE TYHIpPbl CBOMCTBEHHBI, B NEPBYIO
odepenb, [ bIIaHCKOMY TTOTyOCTPOBY, Ha SIMarne OiM3KHe MECTOOOUTAaHUSI YacTO 3aHUMAET UBOBAs
dopmanysi KyCTapHHKOBBIX TYHJAP, YTO MOXET OBITh CBSI3aHO C MEHee KOHTHHEHTaJIbHBIM
KIMMAaToM moryocTpoBa. CoolmiecTBa 0aryIbHUKOBBIX TYHIP 3aHUMAIOT HMIMPOKYIO TIOJIOCY MEXITY
TazoBckoil ryboit n EHucelickuMm 3amuBoM, NpOTSHYBIIMCH BAOJbL ['bimanckoit m FOpubeiickoit
rpsia. barynpHUKOBBIE TYHAPBI BCTPEUAIOTCS HAa TOJOTHX CKJIOHAX JIOJIMH, 03€p, Ha CKIIOHAX U
BepIIMHaxX yBanoB. Cpeau KyCTapHUYKOB OOJbIlIOe 3HAUCHHWE UTpaeT Betula nana, BcTpedaroTcs
Taoke Vaccinium uliginosum, Vaccinium vitis-idaea ssp. minus, Salix glauca, Andromeda polifolia.
Cpenn tpaB nomunupyrt Carex concolor, C. rotundata, Eriophorum polystachion. TIpoekTuBHOE
nokpeitTue MxoB — 10 80%, mpeobnagaior Sphagnum spp., Dicranum spp., BUAOBOI cOCTaB
JUIIAMHUKOB (TIpOEKTUBHOE TMOKphITHE A0 50%) oYeHb pa3zHOOOpa3eH, J0Js B MPOEKTUBHOM
MOKPBITUU OTIENbHBIX BHJIOB HeBenuka. Bcerpewarorcs Cladonia spp., Bryocaulon divergens,
Flavocetraria nivalis. 3anac ¢puTOMacchl B 6aryIbHHKOBBIX TYHIpPaX cocTaBiseT — 1628 r/m%, 3amac
uBOit puromaccsl (1096 r/mM?) mpakTHyecky B 2 pasa BbILIE 3araca MopTMaccsl (532 r/m?).

Epnukosvie mynopul (Betula nana) 3anumatot 11.7% mnuomanu Tepputopuu, pacipoCTPaHEHBI
MOBCEMECTHO Ha fImane, oCOOEHHO OOIIMpHBIE MPOCTPAHCTBA 3aHUMAIOT B BOCTOYHOW YacCTH
MOJIyOCTpPOBa, Ha ['BIJAHCKOM MOJYOCTPOBE PACIpOCTPAaHEHbl Ha IOTe MOA30HBI, a TaKXke BIOJb
I'vimanckoit rpsaapl U TaHaMCKOW BO3BBIIIEHHOCTH. 3aHUMAIOT TMOJIOTHE CKJIOHBI BOJOCOOPOB,
pPEYHBIX JOJHUH, YyBallOB, OBparoB, OallOK, O3EpPHBIX JENPEecCHd, Ha TMECKaX U CYIJIMHKaXx.
Pa3HooOpa3ue epHUKOBBIX COOOIECTB OUYEHb BEIMKO, B OCHOBHOM BCTPEUAIOTCS OpPYCHUYHO-
€pPHUKOBBIE HIIM HBOBO-OpPYCHHUYHO-CPHUKOBBIE MOXOBBIE, OCOKOBO-MOXOBBIE, MOPOIIKOBO-
MOXOBBIE, MOXOBO-JIHIIIAHHUKOBBIE cooOmecTBa. [IpoekTBHOE MOKpBITHE Betula nana coctaBisier
30-90%, cpenHss BeicoTa cooOmiectBa Bappupyer oT 20 mo 50 cm. Cpemu JOMHHAHTOB
KYCTapHUYKOBOTO spyca — Salix glauca, S. lanata, Vaccinium vitis-idaea ssp. minus, cpeii TpaB B
OCHOBHOM BcTpeuatotcst — Carex spp., Eriophorum spp., Equisetum arvense, B CII0)K€HUH MOXOBOT'O
MOKPOBA, NMPOEKTUBHOE MOKpbITHE KOoTOoporo pocturaer 90-100%, ydactByror Sphagnum spp.,
Hylocomium splendens, Polytrichum spp., Dicranum spp., IpO€KTUBHOE MOKPBITHE JIUIIAHHUKOB
HeBenuko (5-10%), Bcrpeuatorcst Bryocaulon divergens, Thamnolia vermicularis, Sphaerophorus
globosus. Cpenn KyCTapHHUUYKOBOM rpymmbl (opMmanuii Juis cooOIIecTB €pHUKOBOW (GopmMaruu
XapakTepeH HauGoJIbIIMii 3anac obmeit gpuromaccsl — 2480 r/M%, 1o 3amacy GUTOMACCHI B TOI30HE
TUIHYHBIX TYHJpP €PHUKOBBIC TYHJPHI BBIXOJAT Ha 2-€ MeCTO (Iocjie MBOBBIX COOOIIECTB). 3amac
KuBoii puTomaccel (1407 r/mM?) B 1.5 pasa npepbimaet 3anac MoptMaccsl (990 r/m?).

Me3oduTHBIE  JIYTOBHHBI ~ MpPEJICTABISAIOT  co00M  cmenM(uyHbII  TUO  TYHAPOBOMU
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pPacTUTENLHOCTH, OOJIBIIYIO POJb B HHUX MIPAIOT Me30(UTHBIE TPaBbl, MOXOBO-JIMIIAWHUKOBBIN
MOKPOB pa3BUT cnabo. JIyroBuHBI IpeACTaBIeHbI Xgoujesol (Equisetum arvense) U pazHompasHo-
snaxosol (Bistorta vivipara, Tanacetum bipinnatum, Poas spp. Festuca spp.) dopmanusmu
(doro 8). BcerpeuaroTcss MOBCEMECTHO, HE 3aHUMAIOT OOIMMPHBIX IUIOMIANCH, paclpeaecHbI
PaBHOMEpPHO M0 TEPPUTOPUM TUIHYHBIX TYHIP B TEX MeECTaX, IJieé CKJIaJAbIBAlOTCA Hauboiee
ONaronpusATHBIE YCIOBHS TEIIO00ECTICUeHHOCTH, CHETOHAKOIUICHHSI M IMPOTAMBAaHUS TOYB — Ha
OTIOJI3HEBBIX IOBEPXHOCTSX, Teppacax, CKJIOHaX AO0JMH. MHOraa OHM BO3HUKAIOT B pE3yJIbTaTe
AHTPOINIOTEHHOIO BO3JCHCTBUSI M CBEJIEHUS KYCTapHUYKOBOM pacTUTENbHOCTH. B moja3one
TUOUYHBIX TYHIP B ME30(UTHBIX JYrOBHHAaX OTMEYEHbl HAMMEHBIIHME 3amachl (PUTOMACCHI:
87 r/mM> — B XBOMIEBBIX, 326 I/M° — B Pa3HOTPABHO-3JIAKOBBIX COOOIIECTBAX. JII Pa3HOTPABHO-
3J1aKOBBIX JIyTOBHH XapaKTepHa BBICOKas 10N MopTMacchl (220 r/m?), B 2 pasa IpeBblIaomas
3HaueHus kuBoil puromacchl (106 r/M?), 4TO CBA3AHO ¢ GOIBIIMM KOJUYECTBOM OTMEPIINX dYacTei
3JIaKOB B COCTaBE COOOIIECTBA.

®oro 8. XBomeas (Equisetum arvense ssp. boreale (Bong.) Tolm.) n1yroBuHa, THIMYHBIE TYH/IPHI,
ueHTpanbHblii Sman (poto [I.A. CopounHCKOM).

l'urpodutHeie (MpUOPEKHO-BOIHBIC) JIyra MPEACTaBIeHbI apkmogunosoi (Arctophila fulva) n
cabenvruxosou (Comarum palustre) GopMalmsMH, 3aHUMAIOT HEOOJNBIIME TUIOLIATN B JTOJIMHAX
peK, Ha 3a00JIOUCHHBIX, 3a03CPEHHBIX TEPPUTOPHUSIX B BOCTOYHOHM uactu SImana, Ha ['bimaHCKOM
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MOJIyoCTpoBe — MO obeuM cropoHaMm ['braanckoii rpsiel. CoolmiectBa apkToguioBoil hopmarmu
pacrpocTpaHeHbl B MOHIKEHHSX, 3apacTaloOlIMX MPOTOKAaX, CTApULAX, JAHHUINAX JIOIIMH, 03E€PHBIX
nerpeccuii. B coctaB apKTo(MIOBBIX cOOOIIECTB TOMUMO apKTodmibl Bxoaar Carex chordorrhiza,
Carex concolor, Benmuka J0Js MXOB, NIPEICTaBICHHBIX Dicranum spp., Anastrophyllum minutum,
Polytrichum spp., Sphagnum spp., JWIIaWHUKA BCTPEYAOTCS peako. B cabenbHUKOBBIX
cooOmiecTBax JTOMHMHAHTaMU TpaBsHOTO spyca sBisitorcss Carex spp., Comarum  palustre,
B MOXOBOM sipyce Bcrpedatorcss  Calliergon  spp., Sphagnum  spp., Warnstorfia  spp.
JIy1st IpuOPekRHO-BOIHBIX JIYTOB XapaKTepHbl HEBBICOKHE 3amachl oOmiei ¢puromaccsl: 288 r/m? —
B apKTO(MIIOBBIX coobmIecTBax, 221 r/M?> — B cabellbHUKOBBIX; 3HAYEHHS MOPTMACCHI HEBEIUKH.

I'pynma  Qopmanuii MmyImIUIIEBO-OCOKOBBIX TYHAP H 00JOT 3aHMMaeT 25% TEeppUTOpHH
TUMMYHBIX TYHJP, OHA BKJIIOYAeT BOJHOOCOKOBYW (Carex agquatilis, C. concolor), 0COKOBO-
nymuieByo (Carex spp., Eriophorum spp.), nymuneByw (Eriophorum spp.) ¢dopmamuu co
3HaueHUsIMU oOmiero 3amaca ¢utomaccel 531, 1500 u 1485 r/M> COOTBETCTBEHHO. B 3THX
dbopmanmsIX TMOKa3aTeTd MOPTMACCHl TPEBBIIIAIOT 3HAYEHUS KUBOH (PHUTOMACCH, OCOOCHHO
BBIJICTISIETCS. 3TO COOTHOIIEHHE B BOJHOOCOKOBBIX cooOmiectBax — 10:1, (BbICOKast OJISI MXOB H
BETOIIM B COCTaBE MOPTMACCHI), OJM3KHWE COOTHOIICHUS OBUIM OTMEUYEHbI B MOHOTpaduu
H.N. bazunesuu (1993) a1 0COKOBO-MYIIUIIEBBIX COOOIIECTB M OOJIOT FOKHBIX U TUITWYHBIX TYH/JIP.

OCOKOBO-ITyIIHMIIEBBIE TYHIPHI PAaCIpPOCTPAHEHBI IMMOBCEMECTHO: Ha ['BIIAHCKOM IOIyOCTPOBE
MPEJICTaBICHB OCOOCHHO MIMPOKO, 3aHUMAIOT OOIIUPHBIC TUIOMIAJANA B CEBEPHOM M FOT0-BOCTOYHOU
gacTH nosryoctpoBa (doto 9), Ha SImane MeHee pacrpoCTPaHEHBI.

®o10 9. OcokoBo-nymuuesas (Carex spp., Eriophorum spp.) ¢dopmanus, TUIOUYHBIE TYHIpBHI,
nosryoctpoB I'binanckuii (poto . A. CopounHcKoii).

OCOKOBO-HYHII/IHCBLIC COO6HICCTB3, 3aHHMAIOT Hambosee HU3KHEC, 3a03CPCHHBIC U 3a00JI0YCHHEIE
TCPPUTOPUHN HA MECCKAX, BCTPCUAOTCA B NOHMKCHHUAX, THUIIAX O3CPHBIX ﬂereCCHﬁ, CTapunax, Ha
IMOJIOTHUX CKIIOHAX, O3CPHBIX W PCUHHBIX TCppacax, Ha IJIOCKHUX BCPIIMHAX YBAJIOB. B 06IJ_II/IpHBIX
O3CPHBIX OCHPCCCUAX PA3SBUTHI p33HOO6pa3HLIe TPaBsIHO-MOXOBBLIC 6OJIOTa, C PpasHbIMH
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JOMUHHUPYIOIUMH BUJaMU OCOK B 3aBHCHMOCTH OT OOBOJHEHHOCTH. B 3apacrarommx o3epax
pacnpoctpanena Carex concolor, yacto 6€3 MOXOBOTO MmoKpoBa. Hanbosnee Hu3Kk1e U 0OBOTHEHHBIC
YYaCTKH 3aHUMAIOT OCOKOBO-THIHOBBIE Oojnota ¢ Carex rotundata, C. rariflora, C. concolor, C.
chordorrhiza. Taxke B 3TUX OOIIUPHBIX 03€PHBIX JACTPECCUSIX OOJBIINE MIIOMIAIU 3aHSITHI OCOKOBO-
MYIIUIEBO-CPArHOBBIMKE 00JIOTaMH € OOJILITUM pa3HooOpa3ueM cdarHoBeIx MXOB (Sphagnum
balticum, S. lenense, S. fimbriatum, S. steerei, S. compactum, S. squarrosum). Pa3nudarorcs
BapHAaHTHI TaKUX 00JI0T ¢ obunueMm Betula nana, nepexonsmue B 3a00JI0Y€HHBIE KYCTADHUYKOBBIC
TyHIpbl. Bricota TpaB pocturaer 30 cMm, KycTapHMUYkoB — 20 CM, XapaKTE€pHO BBICOKOE
npoekTuBHOE NMOKpbITHE — 90-100%, B OTIENBHBIX COOOIIECTBAX BCTPEUYALOTCS MATHA I'OJION MOYBBI
U OTKpHITOM BOJbl. Mukpopenbed OyropkoBaThlii, KOUYKOBATO-3allaJUHHBIN, Oyrpucro-
MOYaXMHHBIA, MEJKO-KOYKOBATHIH, BCTPEYAETCs] MOJUTOHAJIbHAS TPEIIMHOBATOCTh C HEYETKO
BBIpQKCHHBIMA OyrpamMu W MoyakuHamu. durtomacca 3THX COOOIIECTB, KaK YKa3aHO BBHIIIE,
n0cTaTouHO Beiuka — 1500 r/mM? u Gnarojaps GoNbLION MIIOMAAX PAcIPOCTPaHEHHs MX BKIAJ B
CO3/IaHUE OPraHWYECKOTO BEIIECTBA HA TEPPUTOPHHU TIO30HBI BECbMa 3HAUYNTEIICH.

DpakyuonHvlll cOCMAag HCUBOU HAOZEMHOU DUMOMACCHL COOOUWeCm8 MUNUYHBIX  MYHOP.
B GosbIIMHCTBE paCTUTEIBHBIX COOOIIECTB KYCTAPHUKOBBIX U KYCTAPHUYKOBBIX Tpynn dopManuit
BO (DpaKIIMOHHOM COCTaBe MpeoOdianarT aepeBsiHucToie Ghopmal (puc. 8). Ux momns cocraBnser 80-
95% B KyCTapHHUKOBBIX COOOIIECTBAX, a TAK)KE B KYCTAPHUUIKOBBIX APUANOBHIX (Dryas octopetala,
D. punctata) m mukmeBbix (Empetrum nigrum) TyHApaX, I KOTOPBIX XapaKTEPHO BBICOKOE
MPOEKTUBHOE MOKPBITHE KYCTAPHUYKOBOTO SIpyca, a TIOKPHITHE MOXOBO-JTUIIAfHIKOBOTO HEBEJIHKO.
B OGaryneuukoBwiX (Ledum palustre ssp. decumbens), Opycununbix (Vaccinium vitis-idaea ssp.
minus), €PHAUKOBBIX, UBKOBBIX (Salix nummularia, S. polaris) popmanusx Bce emie BEIMKa IO
Mx0B (40-60%), 1011 KyCTApHUYKOB M KyCTapHUKOB 0K0J10 30%.
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Puc. 8. Jlons puromaccel pa3nuuHeIxX Gppakiuil B popManusax NoJ30HbI THIUYHBIX TYHJIp.

B nyroBeix cooOmiecTBax IIHPOKO MpejacTaBieHbl ¢pakuuu 31akoB (40% — B pa3sHOTpaBHO-
37IAKOBBIX cooO1ecTBax (Bistorta vivipara, Tanacetum bipinnatum, Poa spp., Festuca spp.), 20% —
B XBOIIEBBIX IyroBuHax), TpaB (8-15%), xBomieir, miayHoB (10%). B XBomieBpIXx IyroBUHax
3HAYUTENIbHYIO JI0JIIO JIaeT (ppakiust KycTapHUUKoOB (45%) mpu HU3KOM 3HaUYEHHM OOLIero 3amaca
¢duTomaccsl (puc. 7).

B 0COKOBO-ITyIIMIIEBBIX U MYHIMIEBHIX TyHApPAxX HauOOJBIINI Bec UMeeT (ppakius MxoB (55-

OKOCHUCTEMBI: OKOJIOI'NA 1 AMHAMUKA, 2020, Tom 4, Ne 3



COPOUMHCKAZ, TEOHOBA 25

65%), TpUCYTCTBYIOT KyCTapHUKU M KycTapHU4kd (20%), Ha ocoku U mymuibl npuxoaurcs 10-
15% obmrero 3amaca ¢puTOMAacCHI.

[TpubpexHO-BOIHAST  PACTUTENBHOCTh MPEJACTABICHA HAWMEHBIIUM YHUCIOM  (ppaKiuii.
B apkrodwminoBoit popmanmm Bech 00beM (PUTOMACCHI MIPEJICTABICH 3JIAKAMH U OCOKaMU B PAaBHOM
COOTHOIIEHUH, B Ca0EIbHUKOBON — OCOKaMM, TPaBaMU U MXaMHU.

Takumu oOpa3oM, A TUNHWYHBIX TYHJP HauOOJBIIMN 3amac (pUTOMAacchl OTMEUYEH B IpyIIIe
dbopManuii KyCTapHHUKOBBIX TYHIP B COOOIIECTBaX WBOBOM W OJIBXOBOW (opmaruii, B
KYCTapHHYKOBBIX TYHJpax HanOOJBIIUH 3amac (PUTOMACCHI XapaKTEePEH Il €PHUKOBBIX M HBKOBBIX
TyHIp. Bricokme 3HaueHusi puroMaccel HAOMIOMAIOTCA TaKKe B Tpymme (GopMamuil mymmuneBo-
OCOKOBBIX TYHJIp U 0OOJIOT B MYIIHILIEBBIX U OCOKOBO-IYIIUIEBbIX (OopMalusix. 3/1€Ch K€ OTMEUYEHO
MIpEBBILLIEHUE TOKa3aTeslel MOPTMAcChl HAJl )KUBOW (PUTOMACCON, OCOOEHHO YETKO BBIPA)KEHHOE B
BOJIHOOCOKOBBIX cooOrmiecTBax (O6osiee uem B 10 pa3). HesnauutenbHOe MpeBHIIIICHUE 3HAYCHHI
MOPTMAacCChl TAaK)K€ OTMEUYEHO B HMBKOBBIX KYCTAPHUYKOBBIX TYHApPax M Pa3HOTPABHO-3J1aKOBBIX
JTyroBeIX coobmecTBax. Hanmensinne 3anacsl putomMacchl XapakTepHbI 111 TYHIPOBBIX JIYTOBUH U
MpUOPEKHO-BOAHBIX JIyroB. Bo (@pakunoHHON cTpykType ¢uTOMaccsl IO CpPaBHEHUIO C
apKTHUYECKUMHU TYHJPaMU 3HAYUTENIbHO YBEIMUYMBAETCS JOJS KYCTAPHUKOB U KYCTapHUYKOB IMPHU
COXPAaHEHHUH JO0BOJILHO BBICOKOH JI0JIU MXOB.

IOxHBIE TYHAPBI

JUis TOJ30HBI IOKHBIX KYCTAPHUKOBBIX TYHAP BbIAeneHbl 20 pacTUTENbHBIX (GopMaiui,
00beIMHEHHBIX B 6 Tpynn hopmariuii.

Kak u BO Bcell TyHIpOBO# 30HE, HanboJIee PacIPOCTPAaHEHHOM TPpyNIol GhopMaruil SABISIOTCS
KyCTapHUYKOBbIe TYHApHI (42% Tepputopun; puc. 9). Bonplive miomany 3aHUMAOT TpaBsHbIE
(ocoxoBbIe M TyHIMIIEBBIE) TyHIpbl U OonoTa (28.9%) u kycrapHukoBble coobmiectBa (19.4%).
HecmoTps Ha TO, 4TO KycTapHHUKOBbIE COOOIIECTBA YCTYMAIOT MO IUIOIIAIU, KaK KyCTAPHUYKOBBIM
TYHJIpaM, TaK U OCOKOBBIM U IYHIMIIEBBIM TYHJIpaMm U 00JOTaM, UMEHHO OHU OINpPEAEISIOT 0OIUK
PaCTUTEIHbHOCTHU MOI30HBI.

0.05
19.4 [0 KycTapHHKOBbIE TYHIPBI

298 0 KycTapHHYKOBbIE TYHAPbI

0 Me3oguTHbIE JIYTOBHHBI

O T'mrpo¢guTtHbie (MpUOPeEKHO-BOAHBIE) JIyTa

5 O IMymumeBo-ocoKoBbIe TYHAPHI U 60J10Ta

3.6 [0 CoobmecTBa U rpynnupoBKYU NcaMMO(pUTOB
41.8

Puc. 9. CooTHOmEeHUE MmI01aiel, 3aHUMAEMbIX Pa3IMYHBIMU THUIIAMHU TYHAPOBOM PACTUTEIBLHOCTH
B MMO/I30HE I0KHBIX TYHIIP (%).

KycrapHukoBble cooOIIecTBa B IOKHBIX TYHJIPAaX BBIXOAAT Ha IUIAKOPHbIE MECTOOOMTaHMS,
XapaKTepPU3YIOTCS 3HAYMTENbHBIM IIEHOTHUECKHM Pa3HO0Opa3ueM, a Takke OTHOCHTEIBHO BBICOKUM
MOCTOSIHCTBOM KYCTapHHKOB B COOOIIECTBaX IMOJ30HBL. Me3o(uTHbIE U TMIPO(UTHBIE JTyra MeHee
pactipoctpanensl (3.6% u 5.2% COOTBETCTBEHHO), COOOILIECTBA MU TPYNIIUPOBKH ICAMMO(UTOB
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3anumaroT menee 0.05% teppuropun. B 11e110M, COOTHOIIEHHE TJIOMIAIEH, 3aHUMAEMBbIX Pa3IMUHBIMHU
rpynnaMu GopMaIyii B MoA30HAX F0XKHBIX M TUITHYHBIX TyHAPaX, CXOIHO.

3amac HaA3eMHOM (HUTOMAcChl TMPOAHANM3MPOBAH st 17 pacTUTENbHBIX (OpMaLui,
00BbEeTMHEHHBIX B 5 KiaccoB (opmarmid. J[is KyCTapHHKOBBIX M KyCTapPHHYKOBBIX COOOIIECTB
MIO/30HBI IOXKHBIX TYHJAP XapaKTepHbl MaKCUMallbHblEe 3HaueHUs oOmei ¢uromaccel (puc. 10).
B Oousbmieit Wactu W3ydeHHBIX (OpMammid IMMOKa3aTean OOIIed (UTOMACChI COCPEIOTOYCHBI B
npenenax 300-2000 r/mM% ofHAKO Cpeid KYCTAPHHKOBBIX M KyCTAPHUYKOBBIX TYHJP BbIIEJIACTCS
paz popMalmii, B KOTOPBIX 3amac (UTOMACCHI IIPEBBIIAET WK npubamkaerca k 4000 r/m?. K Hum
oTHOCsTCA uBoBas (Salix lanata, S. phylicifolia, S. glauca) — 4634 /Mm%, onbxoBas — 5583 r/m?,
ronyougnas — 3960 r/m? hopmaru.

6000

B Odmas puromacca
n 3000 O KuBas uromacca -
E Moprtmacea

M

duromacca, r/
w
=
=
S
]

I_ﬂl_hl T Inlhlnlnl D‘V‘.]“VIZDT
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Pactatensnsle popmannn

Puc. 10. 3naueHus oOmiei, KUBOKW (PUTOMACCHI U MOPTMACCHI I (OpMAaIUd TTOJ30HBI FOMKHBIX
TyHap (cyxoii Bec, r/M?). Vcnoeuwie ob6o3nauenusn k pucynxam 10-11. PactuTenbHble (hopMaIym.
Kycrapuukossie TyHapel: 1 — uBoBas (Salix lanata L., S. phylicifolia L., S. glauca L.), 2 — uBoBas
(Salix lapponum L., S. glauca L., S. phylicifolia L.), 3 — xpynHoepuukoBas (Betula nana L.), 4 —
onbxoBast (Alnus viridis (Ehrh.) Pouzar). KycrapauukoBblie TyHApBI: 5 — apkToycoBas (Arctous
alpina (L.) Nieden.), 6 — 6arynpaukoBas (Ledum palustre ssp. decumbens (Ait.)), 7 — ronyouunas
(Vaccinium uliginosum ssp. microphyllum Lange), 8 — uBkoBas (Salix nummularia Anderss., S.
polaris Wahlenb.), 9 — menkoepuukoBas (Betula nana L.), 10 — mukmeas (Empetrum nigrum L.).
MesodurHbie nyroBunbl: 11 — 3makoBo-pasHotpaBHas (Festuca spp., Poa spp.), 12 — pa3HoTpaBHO-
606oBas (Hedysarum hedysaroides (B. Fedtsch.) P. W. Ball, Astragalus spp.), 13 — cutHukoBas
(Juncus trifidus L.), 14 — xBoweBas (Equisetum arvense ssp. boreale (Bong.) Tolm). ITymuieso-
OCOKOBBIE TYyHApbl u Oojorta: 15 — ocokoBo-mymuueBas (Carex spp., Eriophorum spp.).
l'urpodutHeie (mpubpexHO-BoAHBIE) Jyyra: 16 — BomHoocokoBas (Carex aquatilis Wahlenb.,
C. concolor R. Br), 17 — apkrodunosas (Arctophila fulva (Trin.) Anderss).

Cpenn KycTapHUKOBBIX TYHJp Haubojee paclpocTpaHeHbl cooOmiectBa gopmayuu Alnus
viridis (8% TeppUTOpHUH, WM MOYTH MOJOBUHA KYCTapHUKOBBIX cooOmecTB). Ilokazarenu obmieit
¢uTOMacchl B OJIBXOBBIX COOOILIECTBAX SBJISAIOTCS HaMOOJBIIMMHU Cpeau BceX (opMarmid FOXKHBIX
TyHap — 5583 r/m?. CoobliecTBa ONbXOBOH (DOPMAlMU 3aHUMAIOT 3HAYUTENIbHbIE IUIOMANH U
BHOCSIT BECOMBIH BKJIa/l B CO3/IJaHHE OPraHNYECKOTO BEIECTBA.

OunbxoBble cOOOIIecTBA 3aHUMAIOT OKParHbI BOJAOPA3/IEIbHBIX MIOBEPXHOCTEH, MPHOPOBOUHBIE
YacTH yBaJIOB, CKJIOHBI BOJOCOOPOB, MOWMBI KPYIHBIX PEK, B Pa3HOM CTENEHHU IMpeJCTaBICHbI Ha
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tore fImana u I'simana, a takxke Ha Ta3oBckoM mosryocTpoBe. Cpeau OJIBIIAHUKOB MPeoOIatatoT
MEpPTBOTIOKPOBHBIE  (IIpU  BBICOKOW  COMKHYTOCTH  KYCTapHHKOBOTO  sipyca), MOXOBBIC
(Calliergon spp.) wu pasHotpaBHbie (Petasites frigidus, Equisetum arvense, Chamerion
angustifolium) coobmectBa. [ HUX XapaKTepeH XOPOIIO PA3BHUTHIA KyCTAPHUKOBBIN SApycC (0JbXa
o0pa3yeT NpaKTUYEeCKH CIUIONIHOW IIOJIOT BBICOTOW 2-2.5 M) NpU HHU3KOM TOKPBITHH APYrHX
KYCTapHHKOB U KyCTapHUYKOB.

[ToMmumo cooOmiecTB, T/€ aOCOJIOTHBIM JIOMUHAHTOM SIBJISIETCS A. Viridis, BCTpe4aroTCs
0JIbXOBbIE OepeskoBble (A. viridis, B. nana) coobiectBa. [IpoeKTHBHOE NOKPHITHE OJIbXU B IAHHBIX
coo01ecTBax oTHOCHTEIHHO HU3KOe — 30-35%, BhICOTAa KyCTapHUKOBOTO sipyca B cpeaHem — 1.5-
2 M, KYCTapHUYKOBBIH sipyc (mpoekTuBHOe mOKpbiTHE 10 50%, cpennsis Bbicota 0.5-1 M)
chopMUpOBaH B OCHOBHOM B. nana u Ledum palustre, pexe IpyrMMH KYCTapHUKaMU U
KycTapHudkamu. B TpaBsHOM mnokpoBe mpeoOnamarot ocoku (Carex vaginata, C. bigelowii).
MoxoBoil spyc pa3But HepaBHoMepHo (OIIIl — 10-85%), BumOBOIl cocTaB MXOB JOCTATOYHO
pazHooOpazen (Aulacomnium spp., Calliergon spp.), TMIIaHHUKHA BCTPEUAIOTCS PEJIKO.

CoobmectBa ugosou ¢hopmayuu (Salix lanata, S. phylicifolia, S. glauca) 3anumaror 5%
TEPPUTOPUH, COCPENOTOUYECHBI B OCHOBHOM B CEBEPHOM 4YaCTH IMOA30HBI, HAMOOJbILINE IJIOUIAAN
3aHMMAIOT Ha MOJyoCcTpoBe fIMai, B MEHbIIIEH CTeNeHn pacnpocTpaHeHbl Ha ['binane u TazoBckoM:
B OCHOBHOM DAcIOJIaratoTcsi B MOKWMax peK, O3€pHBbIX MOHMKEHHUH, Ha MOJOTUX CKJIOHAX PEYHBIX
noysvH. Beigenstorcss moxoBeie  (Polytrichum  spp., Sphagnum  spp., Tomentypnum nitens,
Calliergon spp., Aulacomnium spp., Hylocomiums plendens) ¥ pa3sHOTPABHO-OCOKOBBIC
(Carex aquatilis, C. rariflora, C. rotundata, Alopecurus pratensis, Veratrum album, Equisetum
pratensis) UBHSKU.

Pasnompaeno-ocoxosvie unakyu OTINYAIOTCS OOJBIIUM MPOEKTUBHBIM MOKPHITUEM TPABSHOTO
spyca (B cpeaem 50%, B ToM yucie 15% TpaB, TOMUMO TPaMHUHOUIOB), BHICOKUM pazHOOOpazueM
TpaB, KYCTApHUKOB U KyCTapHUYKOB. [laHHBIE cooO1iecTBa 0OBIYHO (OPMUPYIOTCS B MIOWMaxX peK 1
JOJIMHAX PYYbEB, B HUKHHMX YACTSAX CKJIOHOB PEYHBIX JOJIMH. 3HaueHHs oOued Quromaccsl B
JAQHHBIX COOOIECTBAX HEBEIHMKH, cocTaBiseT 680 r/m>.

J1J11 MOXOBBIX UBHSKOB XapaKTepHO BbICOKOE ol1ee mpoektuBHoe nokpbiTie (100%), Bricokoe
nokpsitue MxoB (90-100%), MOKpBITHE KYCTapHUKOBOTO sipyca coctaBisieT 30-60%, B TpaBsSHOM
apyce mpeobiagaroT TIpaMUHOUABI (NMPOEKTUBHOE MOKpeiTHe — A0 40%), cpenHsss BbICOTa
coobmectBa — 10 50 cm. JlanHble cooOmiecTBa (GOPMUPYIOTCS MO CBHIPHIM MOHUKEHUSIM
BOJOCOOpPOB, CKJIIOHAM U [JHMINAM JIOIIMH, B ToiMax. MOXOBbl€ HBHSAKH XapaKTEPU3YIOTCS
BBLICOKMMH 3HaueHHeM 3amaca guromacchl — 4635 r/M%, OHM 3aHMMAIOT BTOPOE MECTO MO OOLIEMY
3anacy guromMaccel cpeau (popManuii I0KHBIX TYHJP.

Bricokue 3HaueHusi oOmiel (uTOMacchl OTMEUEHBI TaKKE B KPYIMHOCPHHUKOBBIX TYHIpax —
3260 r/m%. CooOlIecTBa KpynHOEpHUKO8ol (opmayuu WMEIOT INHPOKOE pPACIpPOCTPAHEHHE Ha
tepputopuu (6.6%). KpynmHoepHUKOBBIE COOOIIECTBA COCPEAOTOYECHBI B OCHOBHOM B CEBEPHOM YacTH
MO/I30HBI, B OoJjbiieii creneHu Ha fImane u ['pigane, B MeHblneld — Ha Ta30BCKOM MOJIyOCTPOBE
(doto 10). XapakTepHsl ISl yBaJIOB, CKJIIOHOB TEPMOKAPCTOBBIX MOHKEHUM, OOPTOB PEUHBIX JAOJHUH
Y HaANMOWMEHHBIX Teppacax, BCTpeyaroTcs Ha miakopax. [lomumo Betula nana, B KyCTapHUKOBOM
spyce Moryt npouspactars Salix phylicifolia, S. glauca; kycTapHUUKOBBIH spyc 00pa3ytoT Vaccinium
uliginosum ssp. microphyllum, V. vitis-idaea ssp. minus, Ledum palustre ssp. decumbens. I1pu ob1iem
poeKTUBHOM MOKpPbITHH 90-100%, NpOEKTHBHOE IMOKPBITHE KYyCTaPHUKOBOIO Spyca B CPEIHEM
coctaisieT 60%. Cpeau pacTeHuil TpaBSHOTO sipyca 3aMETHYIO pOJIb MOKET UTpaTh MOpoIka (Rubus
chamaemorus). MoXOBO-TMIIAMHUKOBBIA spyc, Kak mpaBuio, xopomo pa3sut (IIIT — 85-90%).
JloMuHaHTaMu sipyca BBICTYHAIOT pa3UYHbIE BHUIBI MXOB W JHUIIAWHUKOB (Dicranum spp.,
Pleurozium schreberi, Hylocomium splendens, Cetraria islandica, C. islandica v np.).

KycTrapHuykoBbIe TYHJIPbI — HauOoJiee MIMPOKO PAacpOCTPAHEHHBIN B MO/I30HE FOXKHBIX TYHJIP
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TUNIA TYHAPOBOW pacTUTENbHOCTH. {11 maHHOW Tpynmsl BbiAeneHo 9 ¢dopmanmii. Hanbonpmmii
3amac  (UTOMACCHl XapakTepeH g coolmmectB gopmayuu Vaccinium uliginosum — ssp.
microphyllum — 3960 r/m>.

®oto 10. Epnukosas (Betula nana L.) popmariusi, 105KHbIe TyHIPBI, MTOTyocTpoB Ta3oBckuit
(doto .A. CopounHCKOR).

l'onybuunbie cooliiecTBa pa3BUBAIOTCS Ha CKJIOHAX BOJOCOOPHBIX MOBEPXHOCTEH, 03EPHBIX
Teppacax M nojorux ysanax. OCHOBHbIE JOMHHAHTBl KYCTapHMUYKOBOTO sipyca — Vaccinium
uliginosum ssp. microphyllum, Betula nana (IpOeKTUBHOE MOKPBHITUE TOTYOUKH MOKET JOCTUTaTh
10 45% mpu OIIIT 90-100%, cpenusas Bbicota 15-20 cm). Beigenstorcs uerpapuessie (Cetraria
islandica, Cetrariella delisei) u moxoBble (Sphagnum spp., Polytrichum spp.) romyOou4yHble
cooOuiecTBa (MIPOEKTUBHOE MOKPHITHE MOXOBO-JMIIAiiHUKOBOro sipyca ao 60-80%), B KoTOpHIi
roiayOuka sIBISIeTCS OCHOBHBIM JOMHHAHTOM KyCTapHMYKOBOIO sIpyca, a TaKkKe cooOlIiecTBa ¢
BBICOKUM y4YacTHUEM JPYruX BUJOB KyCTapHUUKOB (Ledum palustre ssp. decumbens, V. vitis-idaeae,
Empetrum nigrum).

Cpennue 3HaueHUs (UTOMACCHI, XapaKTepHbIE I OazyibHukoewix coobuecms, — 1480 r/m>.
barynsaukoBbie TyHIpBI (Ledum palustre ssp. decumbens) — camas pacnpocTpaHeHHast Gpopmanus
KyCTapHMYKOBOW rpymmbl ¢opmanuii B IokHbIX TyHApax (18.2% tepputopun). 3aHUMAOT
oOIIMpHbIE MJIONIAIM Ha I0re U B BOCTOYHOM yactu SImana, I'biana n Ta30BCKOTO MOIyOCTPOBOB
IIPUMEPHO B paBHOM COOTHOIIEHUH. PacnipocTpaHeHbl Ha 3a00710Y€HHBIX Y4aCTKaX BOJOPA3/IEIOB U
oMM, 3aHMMaOT TOp(QsiHbIE OYIphl, TEPMOKAPCTOBBIE IpsAAbl M HeOosblIne yBaisl (poto 11).
Ledum palustre ssp. decumbens BeicTynaetr ocHOBHBIM goMuHanToM (I1I1 — 35%), Takxke B cocTaBe
KYCTapHMYKOBOTO sipyca MPHUHUMAIOT y4yactue Betula nana, nebGonbmum oOumueMm (1-5%)
xapaktepu3yrTcs Vaccinium uliginosum ssp. microphyllum, V. vitis-idaea ssp. minus, Empetrum
nigrum. OTIMYUTENIBHON YepTol AaHHOW (opMalyu SBJISIETCS BBICOKOE 00MiIne MOpoIKu (Rubus
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chamaemorus) ¥ Tyl B MEpBYIO oudepens Eriophorum vaginatum. X0opoumo pa3BUT MOXOBO-
JTUIIAMHUKOBBI SIpyC — TPOEKTUBHOE TMOKphITHE cocTaBisier 85-90% (Sphagnum  spp.,
Dicranum spp., Polytrichum spp., Flavocetraria cucullata, Cladonia stygia). O01iee mpoeKTUBHOE
nokpbITre 00br9HO Hocturaet 100%.

®oto 11. baryneuukoBas (Ledum palustre spp. decumbens (Ait.) dopmanusi, 10KHbIE TYHIpBI,
p. baitnapata (poto A.A. CopoynHCKOiA).

Haumenpmmii 3amac ¢uroMaccsl cpely KyCTapHMUYKOBBIX TYHJpP OTMEYEH B apKTOYCOBBIX
(559 r/m?), mBroBeIX (175 /M%), mmxmeBsix (618 /M%) coobmecTtBax. JlaHHBIE cOOOIIECTBA
3aHUMAIOT HEOOJIbIINE IIJIOIIAN Ha TEPPUTOPHH 10KHBIX TYHAp (0.1-3%).

3HayeHus oduiero 3amaca GUTOMAacChl B JYTOBBIX COOOIIECTBAX B OCHOBHOM BapbupytoT oT 200
10 400 r/m%, HanGombLIKMil 3amac XapakTepeH Ul pasHOTpaBHO-06060Boi (opmaruu — 727 r/m>
CoobmectBa pasnompaeno-6oboeoti (Hedysarum hedysaroides, Astragalus spp.) ¢opmauuu
3aHUMAKT KpyThle, XOPOULIO IMpOrpeBaeMble CKJIOHBI C JIErKUM cyocrparom. st dopmauun
XapaKTepHO  BBICOKOE  IPOEKTUBHOE  MOKpbITHE  0000BbIX  (Hedysarum  hedysaroides,
Astragalus spp.). B TpaBsHOM sipyce Takke BcTpeuatorcsi Campanula rotundifolia, Equisetum
arvense, Festuca rubra, Tanacetum bipinnatum, cpenu KyCTapHUYKOB BcTpedaercs Salix
nummularia, TPOEKTUBHOE TOKPHITHE KOTOpoit mocturaet 10-15%.

PazHOTpaBHO-0000BbIE, CHUTHHUKOBBIE, XBOILEBbIE JIYTOBHHBI  3aHMMAIOT  HeOoJIbIINE
tepputopun — 0.1-0.5%, HaumbonblIMe IUIOIAAM XapaKTEpPHbI JUIS  3JIaKOBO-PAa3HOTPABHBIX
COOOIIEeCTB, KOTOpPble HMEIT MPEUMYLIECTBEHHO aHTPOINOreHHOe mpoucxoxaeHue (2.7%).
EctecTBeHHBIE TYHIPOBBIE TYTOBUHBI B OCHOBHOM PACIOJIOKEHBI B TOMMEHHBIX MECTOOOUTAHUSAX U
Ha CKJIOHAX, aHTPOTIOT€HHBIE JIYTOBHHBI MOTYT BCTPEYATHCS TAK)KE M Ha TUIAKOpax.

I'pynna ¢opmaruii 0COKOBBIX M HYIIMIEBBIX TYHAP M 0O0JOT MpeJCTaBlieHa €IWHCTBEHHOM
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0COK08O-nywUYesol opmayueri. 3HaueHue ooOIIero 3amaca GuToMacchl B (HopManuud AOCTUTACT
1925 r/M?, ¥ B OTIMYME OT TMIMYHBIX TYHJp, 3HAYEHHUS >KUBOH (DUTOMACCHI 371€Ch IPEBHIIAIOT
3HAueHMs MOPTMACCHI ITpaKTHUecKy B 3 paza (1424 u 500 r/M? cooTBeTCTBEHHO). BKiiag 3THX TyHJp
B CO3JIaHME OPraHMYECKOrO BEIIECTBA B paMKax ITOJ30HBI 3HAYUTENEH, TaK KaK COOOIIecTBa
dopmanmu Carex spp. u Eriophorum spp. 3aHnMarorT npaktudecku 30% TEppUTOPHH FOKHBIX
TyHAp. OHM 0COOEHHO HIMPOKO PACIpPOCTPAaHEHbI Ha MOJIYocTpoBe SIMai, MEHbIIWE IUIOIIAIN
3anuMaer Ha [viganckoM u TaszoBckoMm mosryocTpoBax. (OCOKOBO-IYHIMIIEBBIE COOOIIECTBA
(hOpMHPYIOTCS B XOPOIIO YBIIAXXHEHHBIX, NMEPCYBIAKHCHHBIX W 3a00J0YCHHBIX MECTOOOUTAHHMSIX.
Berpedarorest B CBIPBIX MOMMAax, TEPMOKAPCTOBBIX MOHKEHUSAX, O3CPHBIX JCTIPECCHSIX, B MECTaX C
3aCTaMBArOIIEHCS BOJOM, a TaKKe Ha IMOJIOTUX CKIOHAX YBAJIOB M Aaxe Ha BojgocOopax. Ocoku u
nymmisl (Carex chordorrhiza, C. concolor, C. aquatilis, Eriophorum scheuchzeri, E. russeolum)
00pa3yroT XOpOIIO COMKHYTHIM SIpyC, MPOEKTUBHOE MOKphITUE cocTaBiser 65-90% (OIIIl — 90-
100%), cpeansisi BeicoTa coobmectBa — 20-30 cm. KycTapHMKM M KyCTapHHYKH BCTPEYaAIOTCS
€IMHUYHO, HE 00pa3yloT COMKHYTOTO TIOKPOBa. MOXOBBIH sIpyC COCTOUT B OCHOBHOM U3 C(arHOBBIX
U TUIHOBBIX MXOB, MXOB poaa Aulacomnium, NpOEKTUBHOE NMOKpbITHE MOXKeT aocturath 100%.
JIMIIalHUK® BCTPEUYAIOTCS B HEOOJBIIOM KOJMYECTBE MPAKTHYCCKA TOBCEMECTHO, JIOJIA B
MTPOCKTHBHOM TIOKPBITHH OTACIBHBIX BUI0B HE3HAYUTEIHHA.

[IpubpekHO-BOAHAS PACTUTEIBHOCTh MpeACTaBieHa apkrodmioBoit (Arctophila fulva) wn
BoiHOOCOKOBOM (Carex aquatilis, C. concolor) hopmarusmu.

3amac QuUTOMAcCHl B apkmo@unoebix CooOIIeCTBAaX JOCTATOUHO HM3KMiI — Bcero 319 r/m2.
dopmanusi 3aHUMAaeT HE3HAYHWTENBHBIC TUIONIAM, B OCHOBHOM pAacIlpOCTpaHEHa Ha IOJyOCTPOBE
SAman. Apkroduiossie cooOIIecTBa paclpoCTPaHEHBI IO OeperaM peK U 03ep Ha MOJIOTUX yIacTKax
C MecYaHbIM 3aTOp(OBAaHHBIM JHOM. MOXOBO-JIMIIAHUKOBBIA SPYC MPAKTHYECKH OTCYTCTBYET
(M3penka BCTpEYArOTCS HEOOJbIINE TMSATHA CQArHOBBIX M THUIHOBBIX MXOB), TakXKe KakK H
KYCTapHUKOBasi M KYCTapHUYKOBAs PaCTUTENBbHOCTh. Arctophila fulva sBiseTcss eqUHCTBEHHBIM
JOMHUHAHTOM, €€ MPOEKTHUBHOE MOKpbITHE BapbupyeT oT 15 no 90%, cpennsas Beicota — 50 cwm,
XapaKTepHbl YYaCTKH OTKPBITOM BOJIbI, B HEKOTOPBIX cOOOIecTBax OTMeueHa mymuna Eriophorum
scheuchzeri. Onaj IpaKTHYECKH OTCYTCTBYeT (MopTMacca — 29.4 v/m?).

B coobmecTBax 600H00C0oK0601 (hopmayuu 3anac GpUTOMAcChl HECKOJBKO BhIle — 844 r/m2,
OJIHAaKO TOKa3aTelId MOPTMACChl 3[IECh MPEBBIIIAIOT 3HaYCHHE KUBOM guromaccel B 3 pa3za (620 u
223 r/mM? COOTBETCTBEHHO).

CooOmectBa Carex aquatilis, C. concolor BCTpeyalOTCSi HE TOJBKO B HEMOCPEICTBEHHOMN
OIM30CTH OT BOJAOEMOB, HO M Ha MEpPEyBIAXKHEHHBIX MOMaX, THUIIAX CHIPHIX JIOKOWH, OaJloK U
TEPMOKAPCTOBBIX KOTJIOBUH C TMECYAHBIM HIU OTOP(OBAaHHBIM IMECYaHBIM cybcTpatoM. MoxoBoi
ApyC CIOKEH c(arHOBHIMH U THUITHOBBIMH MXaMH, €r0 MPOEKTUBHOE MOKPBHITHE BapbUPYET OT
HECKOJIbKUX TmponeHToB a0 100%, /AuIIaiHUKKM NOpPaKTUYECKH OTCYTCTBYIOT, €IUHUYHBIC
Kyctapuuku Salix spp. u Betula nana He 00pa3ylOT COMKHYTOrO sipyca. B OCHOBHOM oOcCOKH
o0Opa3yroT MmoHogoMuHaHTHBIE coobmiecTBa (111 — 70%, cpenusis BeicoTa coobmectBa — 40-50 cm)
¢ HeOOJIBIION MPUMECHIO MYIIHNIL U 371aKOB, BcTpeuyaercs cabenbHuk (Comarum palustre).

Ananuz gparxyuonnozo cocmasa Hcugol Gumomaccyl cooouecms HCHbIX myHop. B H0XKHBIX
TYHIIpaxX BeAyllas poOjb BO (PPaKIMOHHOM cCOCTaBe (UTOMACCHl MPUHAAICKHUT KyCTapHHKAM
(puc. 11). B rpymnmne dbopmMaiuii KyCTapHUKOBBIX TYHAP A0S IEPEBSHUCTHIX (OPM COCTaBIsET 55-
98%., poyib MXOB HEBEIUKA.

Cpenu KyCTapHUYKOBBIX TYHJAP B TOJNyOMYHON, MBKOBOM W IIWKIIEBOW (opmanusx 1os
KYCTapHHMKOB U KyCTapHUUYKOB KoJsiebnetcs oT 87 10 93%.

B apkroycoBoii, 0arynibHHUKOBOH, MEIKOCPHUKOBOW (opMaiusx Macca KyCTapHUYIKOB
HECKOJIbKO MeHble — 28-50%, BbicoKa poJib JUIAiHUKOB (10 50% B GaryiabHMKOBBIX TYHJIIPax) U
Mx0B (20-25%).

OKOCHUCTEMBI: OKOJIOI'NA 1 AMHAMUKA, 2020, Tom 4, Ne 3



COPOUMHCKAZ, TEOHOBA 31

%
100 7

80

60

40

20 -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Pacturensnble gopmannn

[ Kycrapaukn 1 Kycrapan4dkn H 3aakn [0 Ocokn
B Tpagsl B XBomn, niaayasl [ JInmafieEakn ] Mxn

Puc. 11. {ons puromaccs! pa3nuyHbix ppakiuii B GopManusx MoA30HbI FKHBIX TYHJIP.

B nyroBeix cooOmiectBax BO (paKIIMOHHOM cocTaBe TmpeobnamgaroT TpaBbl (10 90% B
XBOILIEBBIX JIYTOBHHAX), BEJIMKA J0JsI KyCTapHUKOB M KycTapHUUKOB (0T 10 1o 50%), Ha dpakuuro
Mx0B mipuxoauTcs menee 10% oOmieit puTomMacchl.

B coctaBe ocokoBo-IyHIMIIEBBIX TYHAP MpeodaanatoT Mxu (45%) u kycrapauku (38%), Ha 7010
MU ¥ OCOK mpuxoautcst okono 10%, apkrodunoBast popmarus npeacrasieHa 3nakamu (90% B
cocraBe (UToMacchl), B BOAHOOCOKOBOH MpeodianarT ocoku (45%), 3HaunTtenbHa 101 MxoB (33%).

Takum oOpa3zoMm, MBI HaOIIOMaeM TEHICHIMIO YBEIMYECHHS oOmero 3amaca (UTOMAacChl OT
ApPKTUYECKUX TYHAP K FOKHBIM. B MOI30HE IOKHBIX TyHAp 3amac ¢utomacchl aocturaet 4600-
5600 r/M> B KyCTapHHKOBBIX COOOIIECTBAX, XOTS B OOblIeH yacTH GopManuii moKa3aTeny obmuiei
duromaccsl BapsupytoT oT 300 10 2000 /M2, Cpey H3yueHHBIX (hOPMALHii MO J30HBI A0COTIOTHEIM
JUAEPOM IO 3amacy (pUTOMacChI SIBISIFOTCS OJIbXOBBIE COOOIECTBA, BHICOKHE 3HAYEHUS (PUTOMACCHI
Takke OTMEYEHBI B COOOIIECTBAX WBOBOW, KPYIMHOECPHHUKOBOW M TOJYOMYHOW (OpMAaIIHi.
Haumensbiine nokaszarenu ¢uromacchl, Kak U B TUIIMYHBIX TYHAPAX, XapaKTepHbI JJIsl JTYTOBBIX U
MpUOPEKHO-BOJAHBIX COOOIIECTB. B apkTuyeckux TyHApax, HANpOTHB, BETUYMHA (UTOMACCHI B
JAHHBIX COOOIIECTBaX BHINIE, YeM B HEKOTOPBIX KYCTAPHUUYKOBBIX TYHJIpPaX H3-3a MEHBIIETO
BApBUPOBAHUA TIOKa3aTelned QuroMaccel B TMpenenax paznuyHblx (opmanuid. [IpeBbieHue
3HaUYEHHWE MOPTMACChl HaJ TOKa3aTelssMHU S>KUBOM (QHUTOMACCHl 3HAYUTENBHO TOJNBKO B
BOJHOOCOKOBOM (opmaruu  (3:1). B ocHoBHOM Uil H3y4eHHBIX (QopManuil XapakTepHO
MIPEBBIILICHUE 3aM1acoB KUBOH (puTOMacchl HaJL MOpPTMAaccoil B 5-9 pa3, 4TO COOTBETCTBYET JaHHBIM
nonyueHHsIM H.W. bazunesuu (1993).

Bo dpaknronHoMm coctaBe (uTOMacchl aOCOTIOTHO MpeoOiIafaroT KYCTapHUKH, B MEHbIEH
CTETIeHH KYCTapHUYKH, POJIb MXOB HEBENHKA, JHUIIb B HEKOTOPHIX OCOKOBBIX M KYCTapPHHYKOBBIX
cooOmiecTBax ux 10Jsg MOXKeT gocturars 20-40%.

BpIBOaBI
HTtorn mpoBEAEHHOTO HCCIENOBAHUS TMO3BOJISIOT CAENaTh HEKOTOPHIE BBIBOJABI 00 IKOJIOTO-
reorpauueckux OCOOEHHOCTAX CTPYKTYphl HaJI3eMHON (UTOMACCHl M3YYEHHBIX TYHIPOBBIX

COOOIIECTB U €€ pacHpeieNIeHHUsI 0 TEPPUTOPHUHL.
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OOmmii 3amac GuUToMacchl PACTUTEIBHBIX COOOIIECTB TYHIPOBOH 30HBI 3amaanoil Cubupu
3aBHCHUT OT reorpauueckoro MoJI0KEeHUs — YBEITUUYUBACTCS PU MPOABIKEHHH C ceBepa Ha 10T, OT
M0/I30HBI APKTUYECKUX TYHP K TOJ30HE FOKHBIX TYHJIP.

Haxoruienne ¢uTomMaccsl B TYHIPOBBIX COOOIIECTBAX B paMKax OJHOM MOA30HBI 3HAYUTEIHLHO
pasnuyaercs B 3aBUCUMOCTH OT XapakTepa pacTUTEIbHOCTU. AHAIMU3 PACHpPECIEeHHUs] HaJA3EMHOM
¢duTomMaccel MO COOOIIECTBAM PA3NUYHBIX (OPMAIMA TMOKa3all, YTO B APKMUYECKUX MYHOPAX
MaKCHMaJbHble MOKa3aTeld OTMEYeHbl B KyCTapHMYKOBBIX HBOBHIX (1800 r/M?) M 0COKOBO-
nymmnessix (2070 /M%) TyHapax. B munuunvix mynopax HauboJblINe 3HAUEHHS OTMEYEHBI B
rpynnax Qopmanuii KycTapHUKOBBIX (MBOBBIX — 3080 r/M> M 0nbXOBBIX TyHap — 2413 r/mM%), u B
KYCTapHUYKOBBIX €PHUKOBBIX TyHpax (2480 r/M%). B coobuecmsax 1091cHbix myHOp MaKCUMAIbHbIE
3amackl (PUTOMAcChl OTMEYEHBI B KyCTAPHHUKOBBIX ONBXOBHIX (5580 r/m?), mBOBBEIX (4630 T/M?),
KPYHHOEPHHKOBBIX (3258 I/M?) M KyCTapHUYKOBBIX TONyOUdHbIX (3960 /M%) coobmecTsax. CocTan
pacTUTENBHBIX COOOIIECTB M, COOTBETCTBEHHO, CTPYKTYpa (PUTOMACCHI HAXOSTCS B 3aBUCHMOCTH OT
re0JIOT0-TeOMOP(OTOTUIECKUX, KIIMMATHIECKUX ¥ IOYBEHHBIX YCIIOBHUM.

Ananmu3 (ppaxkIMOHHOTO COCTaBa JKMBOW (UTOMACCHl B TpeAesax MOJ30H IMOKa3ad, 4YTo JUIs
apxmuyeckux myHOp XapakTepHo mpeobnamanue ¢pakuuu MxoB (1m0 90%), mist munuunvix —
KycTapHUKOB U KycTapHUYKOB (30-80%) mpu coxpaHeHuH BBICOKOW aoiu MxoB (20-40%), mms
1001CHBIX — a0COIOTHOE MpeolnaaHue KycTapHUKoB (60-90%), B MeHbIIIEH CTENeHH KyCTapHUUYKOB
(20-30%), poJib MXOB HEBETUKA.

BEISIBIIEHBI COOTHOIICHHST MOPTMAacChl W JKMBOW (pUTOMAacchl B COOOMIECTBAX pPa3TUIHBIX
dbopmanmii B mpeieniax Mmoa30H, 9TO SBIISETCS BOXHBIM MOKa3aTejeM JETIOHUPOBAHUS yIriIepoja B
TYHAPOBOW 30HE. B epHUKOBOW, WBOBOH, XBOIIEBOW, BOJHOOCOKOBOW (opManusx IOI30HBI
apkmuveckux myHOp 30HBI MOpTMacca MpPEBBIIIAET MOKa3aTeNnu KUBOW guromaccsl. B munuunwvix
mMyHOpax TIPEBBILIEHUE MOPTMACChl HaJ 3amacaMu (UTOMACChl XapaKTepHO TOJBKO s
MePEYBIAKHEHHBIX MECTOOOMTAaHWU (IyIIUIIEBO-O0COKOBBIE TYHIpHI M 0OosioTa). B cooOmiecTBax
100ICHBIX MYHOp BbIsIBJIEHA oOpaTHas TEHAEHIUs — 3amac *UBoM (uTtomacchl B 5-9 pa3 nmpeBblIaeT
MOKa3aTeIM MOPTMACCHI B a0COTIOTHOM OOJIBITUHCTBE (hopMaItuii.

[TonyueHnnsle pe3ynbTaThl MOTYT OBITH HCIOJIb30BAHBI JJISi COCTaBJICHHUS KapThl 3allacoB U
CTPYKTYphl (uTOMAacChl TYHIPOBBIX cooOmecTB 3amanHoil CuOupH, 4TO JacT BO3MOKHOCTh
MIPOBECTH OIIEHKY OJICHEEMKOCTH MacTOMIl M y4yeTa ACTIOHMPOBAHUSA Yriepoja Ha OOUIMPHBIX
MaJOU3y4E€HHBIX TEPPUTOPHUSIX.

bracooaprocmu. ABTOpHI BRIpakaroT OmarogapHocTh c.H.c. UT19D PAH um. A.H. CeBeprioBa
K.A. EpMOoXyUHON 32 MpenoCTaBICHHYIO BO3MOXKHOCTh y4acTUs B OKCIEIUIUHU, [OMOIIb B
00paboTKe JaHHBIX M MPEOCTaBICHHE HEOOXOIMMBIX Ui paboThl MaTtepuanoB; c.H.c. BUH PAH
O.B. XuTyH 3a momoib B ONpeAescHUH BUAOB TYHIPOBOW (ropsl; corpyauukam Poccuiickoro
LIEHTPa OCBOCHUSI APKTHKH 32 KOMIUIEKCHYIO MO IEPKKY MOJIEBBIX padoT.

CIIMCOK JIMTEPATVYPLI

Anexcanoposa B./]. 1969. Knaccudukanus pactutenbHocTd. O630p NPUHIMIIOB KiIaccu(UKAUN U
KJIacCU(UKAIMOHHBIX CUCTEM B pa3HbIX reo00TaHnYeckux mkosax. Jlenunrpan: Hayka. 275 c.

Anopesukuna H M. 1971. K wMeronuke ompeneneHdss Ha3eMHOW Macchl KyCTapHUKOB U
KYCTapHMYKOB JIecOTyHApHI // Dxornorus. Ne 2. C. 82-84.

basuneeuu H.HM. 1993. buonornueckas mNpoayKTUBHOCTH »dkocucteM CesepHoil Espazun.
M.: Hayka. 295 c.

basunesuu HU., Tumaanosa A.A. 1978. Meroasl u3ydyeHuss OMOJIOTMUECKOTO KPYrOBOpOTa B
Pa3NUYHBIX TPUPOJHBIX 30HaX. M.: MbIcis. 345 c.

T'so30eykuii H.A., Muxaunoe H. 1. ®uznyeckas reorpaduss CCCP. Asuarckas yacts. M.: Bricias

OKOCHUCTEMBI: OKOJIOI'NA 1 AMHAMUKA, 2020, Tom 4, Ne 3



COPOUMHCKAZ, TEOHOBA 33

mkoJia, 1987. 414 c.

3emnanckuu B.A. 2018. Dxonoro-reorpaduyeckuii aHaau3 PaCTUTEIBHOCTU FOKHBIX M TUITUYHBIX
Tynap SImano-Heneukoro aBToHOMHOro oOkpyra // Marucrepckas auccepTanus IO
CHEIHAILHOCTH «DKOJIOTUS U TIpupojonoibzoBanue». M.: MI'Y umenun M.B. JlomoHocoBa:
reorpaduueckuii gpaxymnpret. 107 c. (pyKOmuch).

Kapenun J1.B., 3amonoouuxoe [[.I., T'unbmanos T.I. 1995. 3amacel u mpoaykuus yriepoja B
(uTOMacce TYHIPOBBIX U JIECOTYHAPOBBIX 3KocucTeM Poccuu // JlecoBenenue. Ne 5. C. 29-36.

Knoxkoe K.b. 2013. Bo3spelicTBUe HW3MEHEHHUH KiuMaTa M IPOMBIIUIEHHOTO OCBOCHHMS Ha
OJICHEBOJUECKOE XO3SHCTBO SfIMama: KymynasatuBHbIA dddexkt // HsBectus CaHKT-
[TerepOyprckoro rocyaapcTBeHHoro arpapHoro yausepcureta. Ne 30. C. 211-214.

Jlaspenko E.M. 1959. OcHOBHbIE 3aKOHOMEPHOCTU PACTUTEIBHBIX COOOIIECTB U MYTH UX U3Y4YECHHUS
// Tloneast reobotanuka. Jlenunrpan: Hayka. T. 1. C. 13-75.

Maxynuna A.A. 1985. ®usnueckas reorpadus CCCP. M.: Uzn-Bo MI'Y. 294 c.

Munvkos @.H., I'6030eykuii H.A. 1970. ®uznveckas reorpadus CCCP. M.: Msicnb. 468 c.

Otuer mo HUP «I'eoboTanmdeckas orneHka oJIeHbMX macToumy SIManbckoro um Ta30BCKOTO paiioHa
AHAO». 2017. [enmaprameHT no Hayke W HHHOBanMAM fMano-HeHenkoro aBTOHOMHOIO
okpyra. 253 c.

Paxosckas I.M., Jlagvioosa M. 1. 2001. ®usndeckas reorpadust Poccun: yaeOHUK ISl CTYIEHTOB
MeJarornyeckux BBICHINX y4eOHbIX 3aBefeHuil. B 2 4. M.: ['ymanutapHblil u3narenbckuid
nentp BJIAZIOC. 304 c.

Cumonos M.H. 1977. Knumar. Smano-I'sinanckas oOnacte  (¢pusuko-reorpaduyeckas
xapaktepuctuka). JI.: 'mapomereounsnar. C. 27-51.

Copouunckas J{.A. 2018. CTpykTypa pacTUTEIHHOTO TOKpOBa TYHApP [ BIJAaHCKOTO MOIyOoCTpoBa //
Boinmycknast OakanaBpckasi paboTa Mo CHEeUHaIbHOCTU «DKOJOTHS M MPHUPOJAOTIOIB30BAHUE.
M.: MI'Y um. M. B JlomoHOCOBa: reorpadudueckuii pakynbTeT. 60 c. (pPyKOIHCH).

IOnamoe A.A. 1964. Tunel U coaep)aHue T€OOOTAHMYECKUX HCcaeAoBaHUN. BbIOOp mpoOHBIX
TJIOIIAIEH U 3aJI0)KeHUe dKoorudeckux npodwueit // Ilonesas reoboranuka. JI.: Hayka. T. 3.
C. 9-36.

Billings W.D. 1987. Carbon balance of Alaskan tundra and taiga ecosystems: past, present and
future // Quaternary Science Reviews. Vol. 6. Pp. 165-177.

Bolin B. 1986. How much CO, will remain in the atmosphere? // The Greenhouse Effect, Climate
Change, and Ecosystems. Scope 29 / Eds B. Bolin, B. Doos, J. Jager, R. Warrick. London:
JohnWileyandSons. Pp. 93- 155.

Circumpolar Arctic Vegetation Map. 2003. Scale 1:7,500,000. U.S. Fish and Wildlife Service,
Anchorage, Alaska.

Database of high spatial resolution global weather and climate data. 2020. WorldClim.
[DnexTponHsIil pecypc https:// www.worldclim.org/ (nata obpamenus 12.04.2020)].

Melillo J M., McGuire A.D., Kicklighter D.W., Moore B., Vorosmarty C.J., Schloss A.L. 1993.
Global climate change and terrestrial net primary production // Nature. Vol. 363. No. 6426.
Pp. 234-240.

OKOCHUCTEMBI: OKOJIOI'NA 1 AMHAMUKA, 2020, Tom 4, Ne 3



ECOLOGY: ECOSYSTEMS AND DYNAMICS, 2020, Vol. 4, No. 3, Pp. 34-60

STRUCTURAL ORGANIZATION OF ECOSYSTEMS AND PATTERNS
OF THEIR DISTRIBUTION

UDC 574.45

STRUCTURE AND DISTRIBUTION OF ABOVE-GROUND PHYTOMASS
OF THE TUNDRA COMMUNITIES OF WESTERN SIBERIA

© 2020. D.A. Sorochinskaya, N.B. Leonova

M. V. Lomonosov Moscow State University, Geographical Faculty
Russia, 119991, Moscow, Vorobyovy Gory, GSP-1. E-mail: nbleonova2(@gmail.com

Received July 18, 2020. After revision August 30, 2020. Accepted September 01, 2020.

In this article we summarize the quantitative data on the aboveground phytomass of tundra
communities collected during the expeditions of the Russian Center for Arctic Development on the
Yamal, Taz and Gydan Peninsulas in 2017-2018. The phytomass was studied within formations of
various plant communities of three subzones of the West Siberian tundra: arctic, typical and southern
tundra. Aboveground phytomass is one of the sources of organic matter in the soil; therefore, the study
of its accumulation in tundra communities is of great importance for the further studies of the
processes of carbon deposition. In this regard, it is necessary to obtain data on the ratio between living
phytomass and mortmass in different geographic conditions and in different types of plant
communities, while identification of the fractional composition of living phytomass makes it possible
to understand the features of living matter accumulation and carbon deposition. This study revealed
some general patterns of aboveground phytomass accumulation, such as an increase in its value as it
moves from north to south, from the arctic tundra subzone to the southern tundra subzone.
The accumulation of phytomass varies significantly due to the nature of vegetation. The maximum
values of total phytomass are common for dwarf willow and sedge-cotton grass communities in the
arctic tundra; for shrub willow, alder and dwarf birch communities within the typical tundra and
southern tundra subzones. Analysis of the fractional composition of living phytomass within the
subzones showed that fraction of mosses prevails in the arctic tundra; shrubs and dwarf shrubs prevail
in the typical tundra, with a high amount of mosses; and the absolute predominance of shrubs is
common for the southern tundra. The ratio of mortmass and living phytomass in communities depends
mainly on the plant formation within each subzone. Our results can be used to compile a map of
phytomass storage and structure within the tundra communities of Western Siberia, which will make it
possible to assess the reindeer capacity of local pastures, and to account the carbon deposition in the
poorly studied areas.

Keywords: above-ground phytomass, tundra communities, living phytomass, mortmass, fractional
composition, subzonal differences.

DOI: 10.24411/2542-2006-2020-10064

Production processes of the tundra of West Siberian are still insufficiently explored. Tundra
ecosystems are among the most significant terrestrial biomes because of their two main carbon
pools (carbon stocks in soil and in phytomass), which they gained due to extremely slow
decomposition of plant residues. Tundra communities accumulate the largest amount of soil carbon
per unit of area, while the indices of primary production remain the lowest in comparison to other
terrestrial ecosystems (Billings, 1987; Bolin, 1986; Melillo, 1993).

Aboveground phytomass is one of the sources of organic matter in soil; therefore, the assessment
of its accumulation in tundra communities is significant for the further studies of carbon deposition
processes (Karelin et al., 1995). Meanwhile, an intense anthropogenic load, such as reindeer grazing,
development of hydrocarbon deposits and other activities, causes vast and long-term changes of
vegetation cover in this territory and, respectively, of phytomass production (Klokov, 2013).
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With tundra territories being little-studied and hard-to-reach, currently there is a severe lack of
data on the condition of their vegetation and quantitative assessment of production processes, which
play an important role in the state of ecosystems in changing environment.

In this study we present the generalized field data, collected in the tundra communities of West
Siberia to determine the structure and fractional composition of aboveground phytomass of plant
communities in relation to ecological-geographic factors. For this goal we analyzed the features of
living phytomass and mortmass accumulation in plant communities of the Arctic, typical and
southern tundra subzones, as well as the fractional composition of living phytomass of plant
formations according to their subzonal aspect.

Materials and Methods

This study is based on the materials obtained during the expeditions of the Russian Center for
Arctic Development, which took place in 2017-2018 and were focused on vegetation of reindeer
pastures of the Yamal, Gydan and Taz Peninsulas, as well as on stocks of aboveground phytomass
and productivity of tundra communities.

According to the “Physical Geography of the USSR” (Milkov, Gvozdetsky, 1970), the Yamal,
Gydan and Taz Peninsulas belong to the tundra zone of West Siberia. Many researchers marked
them out as 3 independent provinces of Yamal, Gydan and Taz, respectively (Makunina, 1985;
Gvozdetsky, Mikhailov, 1987; Rakovskaya, Davydova, 2001). Besides, the similar type of their
relief, same latitudinal and sectorial location with alike climatic conditions, related soils and
vegetation cover allow us to study this territory as one unit of Yamal-Gydan Region
(Simonov, 1977).

The overall geological history of this territory started with sea transgressions which led to
formation of different-leveled sea terraces and determined the plain relief for the peninsulas.
Lowland seaside depositional plains (photo 1) are the most widespread landscapes of Yamal,
the northern and southwestern parts of Gydan and northern part of Taz. Their surface is formed by
the rows of flat bogged sandy and sandy-loamy sea terraces with numerous watercourses, residual
and thermokarst lakes; their true altitude is 50-80 m AMSL (sometimes reaching 120 m).
The elevated inner parts of the peninsulas (Gydan Ridge, Central Yamal) have lowland moraine or
glacial-marine plains in the area of middle quaternary glaciation. The relief there is wavy or gently
hilly, or ridge-like sometimes, the ALT in Yamal is never higher than 100 m AMSL, and 180 m
AMSL in Gydan (photo 2, 3).

Their high-latitudinal location, impact of the continental massif of Eurasia and closeness of the
Kara Sea cause extremely severe climatic conditions, which mainly determine development of soil
and vegetation covers of the peninsulas. The differences between Yamal, Gydan and Taz are not
significant; however, the Gydan Peninsula is more continental, with a colder winter (down to —60°C).
Phytomass accumulation strongly depends on climatic differences in the subzonal aspect, such as heat
availability level, sum of active temperatures and duration of vegetation period (table 1).

This territory is located in a zone of ubiquitous long-term permafrost, the depth of which
changes due to geomorphological conditions and can reach down to 300-400 m. The local soils are
tundra cryosolic. The activity of permafrost processes around the territory causes disturbances of
integrity of soil cover, makes it mosaic and micro-complex, which in its turn affects the structure of
vegetation cover.

The expeditionary researches took place on the key sites in the typical conditions of various
subzones of the peninsulas. Each of them was chosen according to the obtained data on
geobotanical state of exploration of the territory, so in the little-studied areas we chose the sites with
the highest landscape diversity to include as many plant communities as possible.
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Photo 1. Flat waterlogged plains with lakes and bogs of Northern Yamal (photo by N.B. Leonova).

Photo 2. Central Yamal (photo by D.A. Sorochinskaya).

The research was carried out on 11 key sites in the subzones of the arctic tundra (Yamal-1,
Gydan-1, Gydan-2), typical tundra (Yamal-2, Gydan-3, Gydan-4, Ural-4) and southern hypoartctic
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tundra (Yamal-3, Yamal-4, Taz-1, Ural-3; fig. 1, table. 2).

To assess the aboveground phytomass storage we mowed and collected 290 triplicate samples
from the sample plots (table 3). We made a full geobotanical description of each community inside
of which a sample was taken. The 44 samples of phytomass were harvested in the arctic tundra
(geobotanical descriptions and sampling were carried out by K.A. Yermokhina, E. Troyeva and
M. Telyatnikov); 96 in the typical tundra (descriptions by O.V. Khitun, LS. Zhdanov,
V.A. Zemlyanskiy, N.E. Koroleva and D.A. Sorochinskaya; sampling by D.A. Sorochinskaya,
D.A. Kashev, Ya.l. Gunin and D. Krasnitskaya); and 150 in the southern tundra (descriptions by
O.V. Khitun, V.A. Zemlyanskiy, N.E. Koroleva and S.I. Plyusin; sampling by D.A. Sorochinskaya,
D.A. Kashev, Ya.l. Gunin, V.A. Kazantsev and L.A. Krivenok).

Photo 3. Typical tundra near the Baydaratskaya Bay (photo by D.A. Sorochinskaya).

The studied key sites were round, with a radius of 10 km. On each of them the geobotanical
profiles were studied, laid out perpendicularly to the riverbed, from the watershed to the floodplain.
The amount of profiles varied from 2 to 6, stretching for 1.5-5 km. The profiles were set specifically
to include all typical plant communities. The phytomass samples were collected exactly where the
sample plots were described within the said profiles (fig. 2). The marking of the profiles on the
relief was made according to the mapping sourced provided by our client (satellite imagery of
Landsat 7.8, topographical maps of the territory at the scale of 1:100,000).

The stocks of aboveground phytomass were assessed by the mowing method
(Andreyashkina, 1971; Bazilevich, Titlyanova, 1978). The triplicate samples were collected from
the randomly chosen sample plots of 25x25 cm, inside the plant community described in the profile
(photo 4). Herbaceous plants and dwarf shrubs were cut down at the level of green and brown parts
of mosses, while the sod formed by lichens and mosses was extracted intact. The samples were
stored into the packages made of craft paper, and marked with labels.

In a laboratory the samples were divided into fractions, such as forage groups: shrubs (separate
trunks, branches and leaves), cereals, sedges, mixed grasses, dwarf shrubs (by species), lichens
(by species, if possible), mosses, and dead (brown) parts of mosses and lichens, mortmass. These
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materials were air-dried and weighted with an accuracy of 0.1 gram. The obtained values were put
into Microsoft Excel tables, the average values of phytomass stocks (in g/m?) were calculated for
3 mowing plots limited by one community. This work was performed in the Laboratory of
Biogeocenology of the A.N. Severtsov Institute of Ecology and Evolution of the Russian Academy
of Sciences, by D.A. Sorochinskaya, V.A. Zemlyanskiy, Ya.l. Gunin, D. Krasnitskaya and
S. Derkacheva.

Table 1. Bioclimatic characteristics are shown according to the “Database of High Spatial
Resolution Global Weather and Climate Data” (2020).

Yamal Taz Gydan
Bioclimatic characteristics Arctic | Typical [SouthernSouthern| Arctic | Typical
tundra | tundra | tundra | tundra |tundra| tundra
Average air temperature, °C -9.9 -8.7 -6.4 -7.5 -10.3 -9

Average air temperature in July, °C 7.1 10.2 12.2 12.2 8.7 10.7
Average air temperature in January, °C| -24.3 -24.4 -22.2 -23.4 -25.7 | -24.8
Average air temperature for the warm
period, °C
Average air temperature for the cold

8.9 12.1 17.6 16.0 12.1 16.2

-30.4 -29.2 -29.1 -30.9 | -324 | -32.6

period, °C

Annual sum of precipitation, mm 228 290 370 345 310 330

Sum of prec1p1j[at10n for the warm 20 104 127 126 116 122
period, mm

Sum of pre01p}tat1on for the cold 46 56 63 53 63 62
period, mm

Geobotanical descriptions for the communities where the mowing was preformed were
compiled according to the standard methods (Yunatov, 1964) and with consideration of the features
of the studied habitats. They were carried out on the sample plots of 100 m?, taking into account the
complexity of tundra vegetation cover (including descriptions of microcenoses, with their size no
less than 10 m?). The descriptions included a full species composition of communities, with
vascular plants, bryophytes and lichens; the species that could not be identified directly in the field
were collected to be identified later and added to the lists. To assess the species abundance the
Braun-Blanquet scale was used, in percent of the total projective cover.

Within the sample plots the following habitats characteristics were registered and then used in
the analysis of phytomass distribution: the general surface slope (in degrees), slopes exposure
(in degrees), location on the relief, nature of the surface deposits (of the mineral soil horizon, if it
was possible to determine), nature and degree of moisture, depth of the organic horizon.

The projective cover of vegetation cover was determined in percent, including such features as
the total projective cover of vegetation cover on the plot, cover of the shrub layer, cover of the
herbs-dwarf shrubs layer, cover of the moss-lichen layer. We also determined the average height of
layers and vegetation cover in general.

On the sample plots and mowing plots the accurate geographical coordinates were determined
with the use of GPS-receivers, such as GARMIN GPSMAP 78S RUSSIA, and the height above
mean sea level. In addition, we took photographs of plant communities and sample plots.

The summary tables with geobotanical descriptions and their processing were compiled in
Turboveg 2.122 and Microsoft Office Excel. Based on the data of geobotanical descriptions, in
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2018 a classification of plant communities was created (Zemlyanskiy, 2018; Sorochinskaya, 2018),
and its species were later used to analyze the phytomass distribution in the groups of plant

communities.
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Fig. 1. Locations of the key sites. The boundaries of the arctic, typical and southern tundra
(subzones C, D, E) are given according to the map of bioclimatic subzones (Circumpolar ..., 2003).
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Table 2. Geographic coordinates of the key sites.

No. | Number of a key site N E

1 Y1 72.47594 70.1501

2 Y2 70.20466 | 70.82072
3 Y3 68.43693 | 70.04951
4 Y4 67.381 72.082

5 Gl 71.21799 | 79.27374
6 G2 71.91361 | 78.67611
7 G3 69.95845 | 78.79057
8 G4 70.09156 | 75.62321
9 T1 68.218948 | 75.212345
10 U3 67.98981 | 67.62839
11 U4 68.86311 | 66.71322

The classification was created according to the ecological-morphological approach of
E.M. Lavrenko (1959; Aleksandrova, 1969). Its main principles are the systematization of plant
communities on the basis of the dominant species’ unity of a certain life form within the main
community layers; the main classification unit of the analysis is formation of communities.
The formations are distinguished by the unity of edifiers in the dominant layer, and are grouped into
classes of formations, corresponding to the type of tundra vegetation by the dominant life form. The
distribution of the main formations is described in accordance with the geobotanical map of the
Yamalo-Nenets Autonomous Okrug (Research Work Report ..., 2017), the legend of which is based
on the classification of plant communities.

The values of phytomass stocks were calculated for communities of various formations in the
subzonal aspect (Zones and Types ..., 1999). In addition, we assessed the structure of the total value
of the phytomass stock in some communities by determining the phytomass of various fractions
(shrubs, dwarf shrubs, sedges, cereals, grasses, lichens and mosses). In Excel the histograms of the
phytomass distribution of the selected fractions were created, as well as histograms to show the
ratio between the total phytomass, living aboveground phytomass and mortmass.

Table 3. Number of phytomass samples within subzones and key sites.

Subzone Number of samples on the key sites Total for a
subzone
Arctic tundra 11 (Yamal-1), 14 (Gydan-1), 19 (Gydan-2) 44
Typical tundra 24 (Yamal-2), 21 (Gydan-3), 25 (Gydan-4), 26 (Ural-4) 96
Southern hypoarctic tundra| 44 (Yamal-3), 53 (Yamal-4), 24 (Taz-1), 29 (Ural-3) 150
Total 290

Results and Discussion
The analysis of the fractions’ composition of the living aboveground phytomass and of the ratio

between the living phytomass and mortmass was carried out in the communities of various tundra
formations in the subzonal aspect.
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Fig. 2. The key site Ural-3 in the southern tundra subzone. Legend: yellow — geobotanical
descriptions plots, orange — sampling sites.

Arctic Tundra

In the previously made classification (Zemlyanskiy, 2018; Sorochinskaya, 2018) the
11 formations of 5 groups (types of tundra vegetation) were determined for the arctic tundra of
Yamal and Gydan: 1) dwarf shrub tundra, 2) grass (sedge and cotton grass) tundra and bogs, 3)
mesophytic meadows, 4) hygrophytic (coastal-water) meadows, 5) psammophytes communities and
groups (fig. 3).

More than half of the territory of the arctic tundra is occupied by a group of dwarf shrubs tundra
formations (almost 65% of the area; photo 5). In addition to dwarf tundra, a significant part of the
territory is covered with sedge and cotton grass tundra and bogs (20.8%), as well as hygrophytic
meadows (12.6%). Mesophytic meadows occupy small areas (1.4%). The psammophytes
communities and groups are least widespread, occupying less than 0.5% of the territory.

The data on the aboveground phytomass stock in the arctic tundra were collected and analyzed
for 9 plant formations, combined into 4 groups: dwarf shrub tundra, grass and sedge tundra,
mesophytic meadows and hygrophytic (coastal-water) meadows. This data, such as the values of the
total phytomass, living phytomass and mormass within the main formations, are shown in Figure 4,
and the share of various fractions in the phytomass structure is shown in Figure 5.

The total phytomass stocks in the studied plant communities vary from 695 to 2070 g/m* in dry
weight (fig. 4). The biggest stocks were found in the cotton grass-sedge (2070 g/m?) and willow
(1800 g/m?) tundra. Generally, the differences between the values of the total phytomass stock are
insignificant and mostly are about 900-1300 g/m?.
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Photo 4. A mowing test site in a dwarf birch community of the typical tundra
(photo by D.A. Sorochinskaya).

As it was mentioned above, communities of cotton grass-sedge tundra (Eriophorum
angustifolium, Carex rotundata) formation, play a major role in the structure of the arctic tundra
vegetation cover. These communities occupy the river valleys, waterlogged territories with lakes
and bogs, gentle slopes of watersheds, terraces, slopes and bottoms of lake depressions, shallow
gullies and runoff streaks. Cotton grass-sedge tundra is widespread throughout northern Yamal, in
the south of Yavay, on the Bely, Shokalsky and Oleny Islands. Its grass stand is quite dense and
high for the arctic tundra conditions, its projective cover is 20-50%, the average height is 25 cm,
and it consists of Carex stans, Eriophorum polystachion, E. scheuchzeri in various proportions.
Sometimes the bulgy-swampy complexes can be found there as well.

Communities of dwarf shrubs willow tundra (Salix lanata, S. reptans) formation are more local
(about 6%) and mostly concentrated in the northwest of Yamal and southeast of the arctic tundra
subzone of the Gydan Peninsula. They can be also found on the sandy river terraces, along the
creeks, on the slopes of valleys, depressions, gullies and ridges. Usually, they are represented with
sedge-moss willow forests with dominant Salix lanata, which can grow up to 80 cm.

The largest areas of tundra with dwarf shrubs (almost 40% of total territory) are occupied with
formation of willow tundra (Salix nummularia, S. polaris). Their total phytomass stocks are not very
high (861 g/m?), the stocks of living phytomass (505 g/m?) are 30% higher than mortmass (356 g/m?).
Willow kinds of tundra are widespread, covering especially big territories in the arctic tundra of
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Northern Yamal, Yavay and Oleny Peninsulas, Shokalsky and Oleny Islands. They are mostly
common for the leveled slopes of watersheds, lake depressions, river valleys, gullies, depressions and
ravines with loamy soils, can be found on top of the ridges, and sometimes directly on the watersheds.

0.4
20.8 O Dwarf shrub tundra

B Mesophytic meadows

O Hygrophitic (coastal-water) meadows
12.6
O Cotton grass-sedge tundra and bogs

1.4

64.8 O Psammophyte communities and groups

Fig. 3. Ratio between the areas occupied with different groups of formations of tundra communities
in the arctic tundra subzone (%).

Photo 5. Dwarf shrub community with Cassiope tetragona (L.) D. Don in the arctic tundra subzone
(photo by N.B. Leonova).

Their dominant species are Salix polaris, S. nummularia, Vaccinium vitis-idaea and Dryas spp.
(projective cover is 20%, average height is up to 30 cm). The dominant grass is Carex arctisibirica,
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while the mixed grasses are not abundant (projective cover is only 5-8%, height is 15-20 cm), but
quite diverse, consisting of Stellaria peduncularis, Bistorta vivipara, Myosotis asiatica, Valeriana
capitata, Pedicularis oederi, etc. The projective cover of moss layer is 100%, and its most abundant
species are Tomentypnum nitens, Hylocomium splendens, Aulacomnium turgidum, A. palustre,
Ptilidium ciliare. Lichens are also presented there (projective cover is up to 30%), their most
prevalent species are Cetraria islandica, Cladonia arbuscula, C. rangiferina, Thamnolia
vermicularis, Dactilina arctica. The horizontal structure is characterized by the high total projective
cover, smoothed-hilly and lumpy microrelief with small humps. The territory with willow tundra is
highly matted; patches of bare ground are not pronounced.

2000

1500

1000

Phytomass, g/m?

500

1 2 3 4 5 6 7 8 9

Plant formations

M Total phytomass @ Living phytomass B Mortmass

Fig. 4. Values of the total phytomass, living phytomass and mortmass for the formations of the
arctic tundra subzone (dry weight, g/m?). Legend for Fig. 4-5. Plant formations. Dwarf shrub
tundra: 1 — Vaccinium vitis-idaea ssp. minus (Lodd.) Hult., 2 — Dryas punctata Juz., D. octopetala
L., 3 — Betula nana L., 4 — Salix nummularia Anderss., S. polaris Wahlenb., 5 — Salix lanata L.,
S. reptans Rupr., 6 — Cassiope tetragona (L.) D. Don. Mesophytic meadows: 7 — Equisetum
arvense ssp. boreale (Bong.) Tolm. Hygrophytic (coastal-water) meadows: 8 — Carex aquatilis
Wahlenb., C. concolor R.Br. Cotton-grass and sedge tundra and bogs: 9 — Eriophorum
angustifolium Honck., Carex rotundata Wahlenb.

The significant part of the territory (more than 17%) is covered with mountain cranberry formation
(Vaccinium vitis-idaea ssp. minus) of dwarf shrubs tundra. The value of its total phytomass is 970 g/m?,
the stocks of living phytomass are 607 g/m? and are exceeding the stocks of mortmass (363 g/m?) the
same way like in the willow communities. Mountain cranberry communities are widespread all around
Yamal, in the north of the Yavay Peninsula, on the Mammoth Peninsula and in the northeast of Gydan.
This formation is common for the gentle-bulging watersheds with prominent lumpiness, watershed
slopes, tops and slopes of the loamy ridges. In the dwarf shrubs layer the dominants are Vaccinium vitis-
idaea, Salix polaris, Dryas punctata (total projective cover is 20%, average height is 10 cm); the
dominant of the grass layer is Carex arctisibirica; the mixed grasses are diverse just like in the willow
communities, but is not abundant. The projective cover of mosses is 95%, their dominants are
Tomentypnum nitens, Hylocomium splendens, Ptilidium ciliare. The lichens are diverse, but their
projective cover is only up to 10%, the most frequent species are Cladonia spp. and Peltigera spp.
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Fig. 5. Proportion of phytomass of various fractions in the formations of the arctic tundra subzone.

The minimal values of phytomass stocks are common for the heather (Cassiope tetragona)
communities (695 g/m?). They are sporadically and limitedly spread and can be mostly found in
Yamal, and sometimes on the Gydan Peninsula. Their main habitats are sandy slopes of watersheds
with good drainage, gullies and ravines. Mostly they are patchy dwarf shrub-moss-lichen tundra
with lumpy microrelief and flooded patches. The layer of dwarf shrubs includes Salix polaris,
S. nummularia, Vaccinium vitis-idaea ssp. minus (projective cover of dwarf shrubs and grasses is
25%, average height is 15 cm); the moss-lichen layer consists of Polytrichum piliferum, Cladonia
amaurocraea, C. arbuscula, Flavocetraria nivalis, Sphaerophorus globosus (cover is 50%).

The ratio between the living phytomass and mortmass, accumulated in the communities of
different formation, is worth noting. These indicators are very important for assessment of carbon
deposits in tundra communities. In the monograph of N.I. Bazilevich (1993) written on the
ecosystems productivity of Northern Eurasia, it was noted that the content of mortmass and living
phytomass is approximately the same in the communities of the arctic tundra. In the formations that
we have studied, this ratio can also be seen; however, its disturbance is typical for waterlogged
sedge communities and bogs.

Among the dwarf shrub tundra in the formations of mountain cranberry, Dryas and willow, the
stock of living phytomass exceeds the stock of mortmass by 30-40% (due to the high share of
mosses in the living phytomass), while in the Cassiope formation this ratio is almost 1:1. In the
cotton grass-sedge tundra the indices of the living phytomass exceed the mortmass more than
2 times due to the high share of mosses in the phytomass, and the mortmass consists mostly of the
dead grass residues of cotton grass and sedges, which can quickly decompose.

The opposite trend with the mortmass exceeding the living phytomass can be seen in the
formations of dwarf birch (Betula nana) and willow, as well as in mesophytic horsetail and
hygrophytic water-sedge (Carex aquatilis, C. concolor) plant communities. In dwarf birch tundra
the mortmass values are 35% higher, due to intense defoliation at the end of the vegetation period,
which is common for the summer-green shrubs and withering of hard-to-decompose ligneous
sprouts; in willow tundra this excess is lower and is about 7%.

In water-sedge communities the mortmass values are almost 2 times higher than those of living
phytomass; the mortmass mostly consists of dead mosses, sedges and shrubs. Due to the fact that
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waterlogged habitats slow down decomposition of organic matter, they also accumulate more
mortmass. In horsetail meadows mortmass is higher than living phytomass by almost 20% due to
the high proportion of poorly decomposed horsetail litter (fig. 4).

Fractional composition of living aboveground phytomass of the arctic tundra communities.
The fraction of mosses plays the leading role (from 30 to 85%) in almost all plant formations, which
is a distinctive feature of tundra communities (fig. 5). It is especially high in cotton grass-sedge,
willow and horsetail formations (75-85%). Its value is the lowest in the dwarf birch and willow
formations (about 30%), where the main part is occupied by shrubs and dwarf shrubs (55-60%).

In dwarf shrub communities, excluding willow tundra with mosses reaching 73%, the share of
shrubs and dwarf shrubs is high (20-50%). The fraction of sedges and cotton grass is at its highest
in herbaceous communities, such as horsetail meadows (10%), water-sedge meadows (25%) and
cotton grass-sedge tundra (8%); their share is also significant in willow and dwarf willow
communities (about 5%). The fraction of cereals is registered in most formations, but its share does
not exceed 7%. The phytomass of all communities contains a fraction of lichens, and it reaches its
highest values of 16% in Cassiope formation.

Therefore, we can note that the total phytomass stock in the arctic tundra is not quite high,
reaching no more than 2100 g/m?. The largest phytomass stock is common for the dwarf (willow)
and sedge-cotton grass tundra. The fractional composition is dominated by mosses, while some
communities (formations of mountain cranberry, Dryas, dwarf birch, willow) have a large share of
shrubs and dwarf shrubs. We also found some communities (dwarf birch, willow, horsetail, water-
sedge) with mortmass values exceeding those of living phytomass in various ratios.

Typical Tundra

The typical tundra consists of 19 plant formations of 6 groups, with the exception of dwarf
shrubs, cotton grass-sedge, mesophytic and hygrophytic meadows, psammophyte communities.
Formations of shrub tundra are widespread in these territories.

Dwarf shrub tundra occupies the largest areas of the typical tundra subzone (38.8% of the
territory), while shrub tundra occupies only 22.1% (fig. 6). A significant part of the territory is
covered with sedge and cotton grass tundra and bogs (25.8%). Mesophytic and hygrophytic meadows
are much less common (8.6 and 4.1% respectively). The same way as it is throughout the entire tundra
zone, the smallest areas are occupied by communities and groups of psammophytes (0.6%), however,
in the typical tundra they are more common than in other subzones. Excessive pasture and industrial
loads on tundra territories (construction of oil and gas facilities, roads and active transport usage) lead
to destruction of native vegetation, spread of deflationary outcrops (sand bulge) and landslides, the
open sands create habitats for the development of psammophytes communities and groups of
extremely low density and poor species composition (photo 6). In the typical tundra the values of
phytomass stock were analyzed for 15 plant formations within 5 classes.

The total phytomass stocks in the studied formations differ significantly, from 87 g/m’? in
horsetail meadows (Equisetum arvense) to 3080 g/m’? in willow tundra (Salix glauca, S. lanata;
fig. 7). The high values are also common for the dwarf birch, alder (4/nus viridis) and Labrador tea
communities (2480, 2413 and 1630 g/m? respectively).

Willow (Salix glauca, S. lanata) tundra plays the main role in the group of shrub tundra
formation, covering 21.9% of the territory (photo 7). Willow communities occupy vast areas in the
west of Yamal, are spread through the southeast of the subzone, in the south of the Gydan Peninsula
due to more severe climatic conditions, and along the Gydan Ridge as well, moving along the rivers
to the north. They grow on the sandy river terraces, along the creeks, on the slopes of valleys,
depressions, gullies and ridges, but avoid the watersheds; however, sometimes they can be found on
the flat interfluves in the south, in the shrub tundra. These are mainly mixed grasses-horsetail-moss
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willow forests with dominant Salix lanata and S. glauca, which can grow up to 100 cm.
These communities usually have the maximal total phytomass stock (3080 g/m?). The stock of
living phytomass (2500 g/m?) is more than 4 times higher than mortmass (581 g/m?; fig. 7).

0.6 @ Shrub tundra

22.1
25.8 o Dwarf shrub tundra

O Mesophytic meadows

41 0O Hygrophitic (coastal-water) meadows

3.6 O Cotton grass-sedge tundra and bogs

38.8 0 Psammophyte communities and groups

Fig. 6. Ratio between the areas occupied by different groups of tundra vegetation formations in the
typical tundra subzone (%).

Photo 6. Sand swells at the camping site of reindeer herders in northern Yamal
(photo by N.B. Leonova).

Alder communities (Alnus viridis) are more local (less than 0.5% of the territory). They occupy
covered areas of river valleys near the southern border of the typical tundra, which has a better heat
availability, deep long-term permafrost, good drainage and thick snow cover. Alder usually grows
up to 1.5-1.8 m, forming the upper shrub layer, but some shrubs can be about 3 m. The lower shrub
layer is usually formed by Betula nana or Salix lanata. Grass cover is thin (5-10%), consisting
mostly of Carex concolor, Equisetum arvense and mixed grasses, such as Polemonium acutiflorum,
Valeriana capitata, Stellaria spp. Moss layer is fragmented around the margins (but the ground
under the large shrubs is covered only with forest litter). Despite the fact that alder communities
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occupy small territories, they make a significant contribution to the phytomass accumulation.
Their total phytomass stocks are the 3™ largest ones in the subzone of the typical tundra (after
willow and dwarf birch formations). The indices of living phytomass (1720 g/m?) are 2.5 higher
than those of mortmass (693 g/m?).
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Fig. 7. Values of the total phytomass, living phytomass and mortmass for formations of the subzone
of typical tundra (dry weight, g/m?). Legend for Fig. 7-8. Plant formations. Shrub tundra: 1 — Salix
glauca L., S. lanata L., 2 — Alnus viridis (Ehrh.) Pouzar. Dwarf shrub tundra: 3 — Ledum palustre
ssp. decumbens (Ait.) Hult.), 4 — Vaccinium vitis-idaea ssp. minus (Lodd.) Hult.), 5 — Dryas
punctata Juz., D. octopetala L., 6 — Betula nana L., 7 — Salix nummularia Anderss., S. polaris
Wabhlenb., 8 — Empetrum nigrum L. Mesophytic meadows: 9 — Bistorta vivipara (L.) Delarbre,
Tanacetum bipinnatum (L.) Sch. Bip., Poa spp., Festuca spp., 10 — Equisetum arvense ssp. boreale
(Bong.) Tolm. Cotton-grass-sedge tundra and bogs: 11 — Carex aquatilis Wahlenb., C. concolor
R. Br., 12 — Carex spp., Eriophorum spp., 13 — Eriophorum spp. Hygrophytic (coastal-water)
meadows: 14 — Arctophila fulva (Trin.) Anderss, 15 — Comarum palustre L.

Photo 7. Willow (Salix glauca L., S. lanata L.) formation in the typical tundra of the Gydan
Peninsula (photo by D.A. Sorochinskaya).
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In dwarf shrub tundra the Ledum palustre (Ledum palustre ssp. decumbens) formation is the
most widespread, occupying 14.4% of the territory. They are primarily common on the Gydan
Peninsula, while in Yamal the similar habitats are usually occupied by willow formations of shrub
tundra, which can be related to the less continental climate. These communities grow on a wide belt
between the Taz Bay and the Yenisey Gulf, stretching along the Gydan and Yuribey Ridges.
Labrador tea tundra can be found on the gentle slopes of the valleys, lakes, on the slopes and tops of
the ridges. The most significant dwarf shrubs are Betula nana, Vaccinium uliginosum, V. vitis-idaea
ssp. minus, Salix glauca, Andromeda polifolia. The grass dominants are Carex concolor,
C. rotundata, Eriophorum polystachion. The projective cover of mosses is up to 80%, with
Sphagnum spp. and Dicranum spp. prevailing; the species composition of lichens (cover up to 50%)
is very diverse, but the projective cover of individual species is not high. Some species such as
Cladonia spp., Bryocaulon divergens, Flavocetraria nivalis can be found there. The phytomass
stock of Ledum tundra is 1628 g/m?, stocks of living phytomass are 1096 g/m?, which is almost 2
times higher than those of mortmass (532 g/m?) .

Dwarf birch kinds of tundra (Betula nana) occupy 11.7% of the total territory, from everywhere
in Yamal, especially in the eastern part of the peninsula, to the south of the Gydan Peninsula, the
Gydan Ridge and Tanam Elevation. They grow on the gentle slopes of watersheds, river valleys,
ridges, ravines, gullies, lake depressions, on sands and loams. They are very diverse, but mostly
represented by mountain cranberry-dwarf birch or willow-mountain cranberry-dwarf-moss
communities, sedge-moss, cloudberry-moss and moss-lichen communities. The projective cover of
Betula nana is 30-90%, the average community height vary from 20 to 50 cm. The dominants of the
dwarf shrub layer are Salix glauca, S. lanata, Vaccinium vitis-idaea ssp. minus; the grasses are
represented mostly by Carex spp., Eriophorum spp. and Equisetum arvense; the projective cover of
mosses is 90-100%, consisting of Sphagnum spp., Hylocomium splendens, Polytrichum spp.,
Dicranum spp.; the projective cover of lichens is low (5-10%), consisting of Bryocaulon divergens,
Thamnolia vermicularis, Sphaerophorus globosus. Among the dwarf shrub formations group this
one has the largest stocks of total phytomass (2480 g/m?), which makes dwarf birch tundra the 2"
in the subzone of the typical tundra (after willow community). The stocks of living phytomass
(1407 g/m?) are 1.5 times higher than those of mortmass (990 g/m?).

Mesophytic meadows are a specific type of tundra vegetation, where the main role is played by
mesophytic grasses and the moss-lichen cover is poorly developed. These meadows are represented
by horsetail (Equisetum arvense) and mixed grasses-cereals (Bistorta vivipara, Tanacetum
bipinnatum, Poas spp., Festuca spp.) formations (photo 8). They can be found everywhere, but do
not occupy vast territories, spreading gradually throughout the typical tundra in the areas with the
most favorable conditions of heat availability, snow accumulation and soils thawing: on the
landslide surfaces, terraces and valley slopes. Sometimes they form as the result of the
anthropogenic impact and shrubs deforestation. In the subzone of the typical tundra these meadows
have the lowest phytomass stocks: 87 g/m? for horsetail and 326 g/m* for mixed grasses-cereals.
The mixed grass-cereals meadows usually have high mortmass indices (220 g/m?), which is 2 times
higher than living phytomass (106 g/m?) due to the high amount of dead cereals residuals.

Hygrophytic (coastal-water) meadows are represented by pendant grass (Arctophila fulva) and
purple marshlocks (Comarum palustre) formations, occupying small areas in the river valleys, on
the bogged and waterlogged territories in the eastern Yamal, on the Gydan Peninsula along the both
sides of the Gydan Ridge. The pendant grass formations spread in the hollows, overgrowing
channels, former riverbed, depression bottoms and lake depressions. Aside from Arctophila fulva
they consist of Carex chordorrhiza and Carex concolor; the share of mosses is rather high,
represented by Dicranum spp., Anastrophyllum minutum, Polytrichum spp., Sphagnum spp.; the
lichens are sparse. The grass layer of the purple marshlocks communities is dominated by Carex
spp. and Comarum palustre; the moss layer includes Calliergon spp., Sphagnum spp., Warnstorfia
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spp. The coastal-water meadows have rather small phytomass stocks (288 g/m® in pendant grass
communities and 221 g/m? in the purple marshlocks ones), the mortmass values are low.

Photo 8. Horsetail (Equisetum arvense ssp. boreale (Bong.) Tolm.) meadow in the typical tundra of
Central Yamal (photo by D.A. Sorochinskaya).

The group of cotton grass-sedge tundra and bogs formations occupy 25% of the typical tundra
territory, including water-sedge (Carex aquatilis, C. concolor), sedge-cotton grass (Carex spp.,
Eriophorum spp.) and cotton grass (Eriophorum spp.) formations with total phytomass stocks of
531, 1500 and 1485 g/m? respectively. The mortmass of these formations exceeds the living
phytomass, which is especially noticeable in the water-sedge communities (10:1, with a high
amount of mosses and litter in the mortmass composition). The almost similar ratio was also
registered in the monograph of N.I. Bazilevich (1993) for the sedge-cotton grass communities and
the bogs of the southern and typical tundra. The sedge-cotton grass tundra are widespread, from the
Gydan Peninsula where they are the most abundant, to the vast territories of the northern and
southeastern parts of the peninsula (photo 9), while in Yamal they are not so common.

The sedge-cotton grass communities occupy the most depressed, waterlogged and bogged
territories on sands, can be found in hollows, on the bottom of lake depression, former riverbeds, on
the gentle slopes, lake and river terraces, on the flat tops of ridges. The various grass-moss bogs
have formed in the large lake depressions with dominant sedge species which differ depending on
the flooding level. The overgrowing lakes are dominated with Carex concolor, and the moss cover
is usually absent. The most depressed and flooded areas are occupied by sedge-feather mosses bogs
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with Carex rotundata, C. rariflora, C. concolor, C. chordorrhiza, as well as by sedge-cotton grass-
sphagnum bogs with variety of sphagnum species (Sphagnum balticum, S. lenense, S. fimbriatum,
S. steerei, S. compactum, S. squarrosum). There can be also found bogs with abundant Betula nana,
transforming into the bogged dwarf shrub tundra. The grass height is up to 30 cm, the height of
dwarf shrubs is 20 cm, the projective cover is high (90-100%), but some communities have patches
of bare ground and open water. Their microrelief is lumpy, knob-and-kettle, bulgy-swampy, with
small tussocks, sometimes with polygonal fracturing and bulges and swamps. As it was mentioned
before, their phytomass is quite high (1500 g/m?), and due to the fact that they occupy large areas,
their contribution to the organic matter production in the subzone is very significant.

Photo 9. Sedge-cotton grass (Carex spp., Eriophorum spp.) formation in the typical tundra on the
Gydan Peninsula (photo by D.A. Sorochinskaya).

Fractional composition of living aboveground phytomass of the typical tundra communities.
The woody plants are predominant in the fractional composition of the most plant communities of
shrub and dwarf shrub groups of formations (fig. 8). Their share is 80-95% in shrub communities, as
well as in dwarf shrubs Dryas (Dryas octopetala, D. punctata) and crowberries (Empetrum nigrum)
tundra, with a high projective cover of the dwarf shrub layer and a low one of the moss-lichen layer.
In the formations of Labrador tea (Ledum palustre ssp. decumbens), mountain cranberry (Vaccinium
vitis-idaea ssp. minus), dwarf birch and willow (Salix nummularia, S. polaris) the share of mosses is
still high (40-60%), while the share of shrubs and dwarf shrubs is about 30%.

In the meadow communities the fractions of cereals are very abundant (40% in the mixed
grasses-cereal communities (Bistorta vivipara, Tanacetum bipinnatum, Poa spp., Festuca spp.),
20% on the horsetail meadows), as well as grasses (8-15%), horsetails and clubmosses (10%).
A significant part of the horsetail meadows is occupied by the fraction of dwarf shrubs (45%), while
the total phytomass stock remains low (fig. 7).

In the sedge-cotton grass and cotton grass tundra the most abundant fraction is mosses (55-
65%), with shrubs and dwarf shrubs (20%), and sedges and cotton grass produce about 10-15% of
the total phytomass.
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Fig. 8. Proportion of phytomass of various fractions in the formations of the typical tundra subzone.

The coastal-water vegetation is represented by the lowest number of fractions. In the formation
of pendant grass the entire phytomass consists equally of cereals and sedges, in the fraction of
purple marshlocks it consists of sedges, grasses and mosses.

Therefore, in the typical tundra the largest phytomass stocks are registered in the group of shrub
tundra formations within the communities of willow and alder formations; while in dwarf shrub tundra
the highest stock is found in the dwarf birch and willow tundra. High phytomass indices are also found
in the group of cotton grass-sedge tundra formations and bogs in cotton grass and sedge-cotton grass
formations, where an excess of mortmass indices over living phytomass was also registered, especially
in the water-sedge communities (exceeding more than 10 times). An insignificant excess of mortmass
was also noted in willow dwarf shrub tundra and mixed grass-cereal meadow communities.
The smallest stocks are common for the tundra meadows and coastal-water meadows. In the fractional
phytomass structure the proportion of shrubs and dwarf shrubs is significantly higher in comparison
with the arctic tundra, while the share of mosses remains rather high.

Southern Tundra

The southern shrub tundra subzone includes 20 plant formations, divided into 6 groups.

Dwarf shrub tundra is the most widespread group (42% of the territory; fig. 9) in tundra zone.
The large areas are occupied by grass (sedge and cotton grass) tundra and bogs (28.9%) and shrub
communities (19.4%). Despite the fact that shrub communities are smaller than both shrub tundra
and sedge and cotton grass tundra and bogs, they are the one to determine the appearance of the
subzone vegetation.

Shrub communities of the southern tundra grow in the habitats of flat interfluves, and are very
coenotically diverse, with relatively high shrubs stability in the subzone communities. Mesophytic
and hygrophytic meadows are less widespread (3.6% and 5.2%); psammophytes communities and
groups occupy less than 0.05% of the territory. Generally, the ratio between the areas with different
groups of formations in the southern and typical tundra subzones is similar.

We analyzed the aboveground phytomass stock for 17 plant formations, grouped in 5 classes.
The values of total phytomass in the shrub and dwarf shrub communities of the southern tundra are
maximal (fig. 10). In most of the studied formations these values are about 300-2000 g/m?,
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however, in some formations of the shrub and dwarf shrub tundra they are close to 4000 g/m?.
Those are formations of willow (Salix lanata, S. phylicifolia, S. glauca) with 4634 g/m?, alder with
5583 g/m?, and bog bilberry with 3960 g/m?.

0.05 o Shrub tundra

19.4
29.8 o Dwarf shrub tundra

B Mesophytic meadows
O Hygrophitic (coastal-water) meadows
5.2 O Cotton grass-sedge tundra and bogs

3.6
41.8 O Psammophyte communities and groups

Fig. 9. The ratio between the areas occupied by different types of tundra vegetation in the southern
tundra subzone (%).
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Fig. 10. Values of the total phytomass, living phytomass and mortmass for the formations of the
southern tundra subzone (dry weight, g/m?). Legend for Fig. 10-11. Plant formations. Shrub tundra:
1 — Salix lanata L., S. phylicifolia L., S. glauca L., 2 — Salix lapponum L., S. glauca L.,
S. phylicifolia L., 3 — Betula nana L., 4 — Alnus viridis (Ehrh.) Pouzar. Dwarf shrub tundra: 5 —
Arctous alpina (L.) Nieden., 6 — Ledum palustre ssp. decumbens (Att.), 7 — Vaccinium uliginosum
ssp. microphyllum Lange, 8 — Salix nummularia Anderss., S. polaris Wahlenb., 9 — Betula nana L.,
10 — Empetrum nigrum L. Mesophytic meadows: 11 — Festuca spp., Poa spp., 12 — Hedysarum
hedysaroides (B. Fedtsch.) P. W. Ball, Astragalus spp., 13 — Juncus trifidus L., 14 — Equisetum
arvense ssp. boreale (Bong.) Tolm. Cotton-grass and sedge tundra and bogs: 15 — Carex spp.,
Eriophorum spp. Hygrophytic (coastal-water) meadows: 16 — Carex aquatilis Wahlenb.,
C. concolor R. Br., 17 — Arctophila fulva (Trin.) Anderss.

In shrub tundra the communities of Alnus viridis (8% of the territory, or almost half of the
entire shrub communities) formation are the most widespread. The values of its total phytomass
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stock are the highest among the formations of the southern tundra (5583 g/m?). They cover large
areas and have a significant input into production of organic matter.

Alder communities occupy the edges of watersheds and ridges, watershed slopes, floodplains of
large rivers, and are unevenly spread in the south of Yamal and Gydan, as well as on the Taz
Peninsula. The dominant communities are represented with plant litter (if the shrub layer is very
dense), moss (Calliergon spp.) and mixed grasses (Petasites frigidus, Equisetum arvense,
Chamerion angustifolium). Their shrub layer is very developed (alder forms an almost impenetrable
canopy up to 2-2.5 m), while the projective cover of other shrubs and dwarf shrubs remains low.

Aside from the communities where A. viridis is an absolute dominant, there can be also found
alder-birch communities (A. viridis, B. nana). The projective cover of alder in these communities is
relatively low and about 30-35%, the average height of shrub layer 1.5-2 m, the dwarf shrub layer
with its project cover of 50%, and the average height about 0.5-1 m, is formed mostly with B. nana
and Ledum palustre, and sometimes with another shrubs and dwarf shrubs. The grass cover is
dominated by sedges (Carex vaginata, C. bigelowii). The moss layer is developed unevenly
(its projective cover is 10-85%), while its species composition is quite diverse (Aulacomnium spp.,
Calliergon spp.); the lichens are rare.

Communities of willow formation (Salix lanata, S. phylicifolia, S. glauca) cover 5% of the
territory and mostly concentrated in the northern part of the subzone, mostly on the Yamal
Peninsula, and are less spread in Gydan and Taz, usually growing in the river floodplains, lake
depressions and on the gentle slopes of river valleys. They divide into formations of moss
(Polytrichum spp., Sphagnum spp., Tomentypnum nitens, Calliergon spp., Aulacomnium spp.,
Hylocomiums plendens) and mixed grass-sedge (Carex aquatilis, C. rariflora, C. rotundata,
Alopecurus pratensis, Veratrum album, Equisetum pratensis).

The mixed grass-sedge willow formations have a high projective cover of grass layer (about
50%, including 15% of grasses aside from graminoids), the grass, shrub and dwarf shrub species are
abundant. These communities usually form in the river floodplains and creeks valleys, on the lower
parts of slopes of river valleys. Their total phytomass is not very high (680 g/m?).

The moss willow formations has a high projective cover (100%), the moss cover is dense as
well (90-100%), the cover of the shrub layer is 30-60%, the grass layer is dominated by graminoids,
with its cover up to 40%, the average height of the community is up to 50 cm. These communities
form in the damp watershed hollows, on the slopes and bottoms of gullies, and in the floodplains.
They have high phytomass stocks (4635 g/m?), which makes them the 2™ largest producer of the
total phytomass in the southern tundra formations.

The high values of the total phytomass are also common for the large-birch tundra (3260 g/m?).
These communities are widespread in the territory (6.6%), mostly occupying the northern part of the
subzone, Yamal and Gydan, and are less common for the Taz Peninsula (photo 10). They are
common for the ridges, slopes of thermokarst depressions, sides of river valleys and above-floodplain
terraces, and can also be found on the flat interfluves. Aside from Betula nana, the shrub layer is
represented by Salix phylicifolia, S. glauca; the dwarf shrub layer is formed by Vaccinium uliginosum
ssp. microphyllum, V. vitis-idaea ssp. minus, Ledum palustre ssp. decumbens. While the total
projective cover is 90-100%, the average cover of the shrub layer is 60%. Among the plants of the
grass layer the main one is Rubus chamaemorus. Usually, the moss-lichen layer is well-developed,
with its projective cover about 85-90%. The dominants of the layer are various species of mosses and
lichens, such as Dicranum spp., Pleurozium schreberi, Hylocomium splendens, Cetraria islandica,
C. islandica, etc.

The dwarf shrub tundra is the most widespread type of tundra vegetation in the subzone of the
southern tundra and is divided into 9 formations. The highest phytomass stocks are found in the
Vaccinium uliginosum ssp. microphyllum formation (3960 g/m?).

The bog bilberry communities form on the watershed slopes, lake terraces and gentle ridges.
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The main dominants of the dwarf shrub layer are Vaccinium uliginosum ssp. microphyllum and
Betula nana (the projective cover of bilberry can be up to 45%, while the total cover is 90-100%,
and the average height is 15-20 cm). In the Cetraria (Cetraria islandica, Cetrariella delisei) and
moss (Sphagnum spp., Polytrichum spp.) communities, where the cover of the moss-lichen layer is
about 60-80%, the bog bilberry is dominant in the dwarf shrub layer, while in some communities
the dominants are another species of dwarf shrubs, such as Ledum palustre ssp. decumbens, V. vitis-
idaeae, Empetrum nigrum.

The average phytomass value of Ledum palustre communities is 1480 g/m?. They (Ledum
palustre ssp. decumbens) are the most common formations of dwarf shrub group in the southern
tundra (18.2% of the territory). They evenly occupy vast areas in the south and of Yamal, Gydan
and Taz. They grow on the bogged territories of watersheds and floodplains, on the turf hillocks,
thermokarst ridges and small ridges (photo 11). Ledum palustre ssp. decumbens is their main
dominant with its projective cover of 35%, the dwarf shrub layer also includes Betula nana, while
Vaccinium uliginosum ssp. microphyllum, V. vitis-idaea ssp. minus, Empetrum nigrum are scarce
(1-5%). A distinctive feature of this formation is its high abundance of Rubus chamaemorus and
cotton grass species, especially of Eriophorum vaginatum. Its moss-lichen layer is well-developed,
with the projective cover of 85-90% (Sphagnum spp., Dicranum spp., Polytrichum spp.,
Flavocetraria cucullata, Cladonia stygia). The total cover is usually about 100%.

Photo 10. Dwarf birch (Betula nana L.) formation in the southern tundra of the Taz Peninsula
(photo by D.A. Sorochinskaya).

The lowest phytomass stocks in the dwarf shrub tundra are common for the bearberry
(559 g/m?), willow (175 g/m?) and crowberry (618 g/m*) communities. They occupy small areas in
the southern tundra territories (0.1-3%).

The total phytomass stocks of meadow communities mostly vary from 200 to 400 g/m?,
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the highest stock is common for the mixed grass-legume formation (727 g/m?). Communities of this
formation (Hedysarum hedysaroides, Astragalus spp.) occupy steep and warm slopes with light
substrate. This formation has a high projective cover of legume (Hedysarum hedysaroides,
Astragalus spp.). The grass layer also includes Campanula rotundifolia, Equisetum arvense,
Festuca rubra, Tanacetum bipinnatum; the dwarf shrub layer includes Salix nummularia,
the projective cover of which is about 10-15%.

Meadows with mixed grass-legume, rushes and horsetail occupy small territories (0.1-0.5%),
while the largest areas are usually occupied with cereal-mixed grass communities of mostly
anthropogenic origin (2.7%). Natural tundra meadows are common for the floodplain habitats and
slopes; anthropogenic meadows can be also found on the flat interfluves.

Photo 11. Ledum palustre ssp. decumbens (Ait.) formation in the southern tundra by the Baidarata
River (photo by D.A. Sorochinskaya).

Formation group of sedges and cotton grass tundra and bogs consists of one sedge-cotton grass
formation only. Its total phytomass stock is up to 1925 g/m?, exceeding mortmass values almost
3 times (1424 and 500 g/m’ respectively), in comparison to the typical tundra. The input of this
tundra into phytmass production within the subzone is significant, because its communities with
Carex spp. and Eriophorum spp. occupy almost 30% of the southern tundra territories. They are
especially spread on the Yamal Peninsula and occupy smaller areas of the Gydan and Taz
Peninsulas. Sedge-cotton grass communities form in the well-humidified, waterlogged and bogged
habitats. They are usually found in the damp floodplains, thermokarst and lake depressions, in the
areas with stagnant water, on the gentle slopes of ridges and on the watersheds. Sedges and cotton
grasses (Carex chordorrhiza, C. concolor, C. aquatilis, Eriophorum scheuchzeri, E. russeolum)
form dense layer, the projective cover of which is 65-90% (the total cover is 90-100%), and its
average height is 20-30 cm. Shrubs and dwarf shrubs are sporadic and do not form a thick.
Moss layer is mostly formed with sphagnum, feather mosses and Aulacomnium species, its
projective cover can be up to 100%. Lichens are sparse but can be found almost everywhere, but
their share in the projective cover is insignificant.
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Coastal-water vegetation is represented by pendant grass (Arctophila fulva) and water-sedge
(Carex aquatilis, C. concolor) formations.

Phytomass of pendant grass communities is rather low (319 g/m?). This formation occupies
small territories, and is mostly found on the Yamal Peninsula, on the river and lake shores is almost
absent (with rare small patches of sphagnum and feather moss), as well as shrubs and dwarf shrubs.
Arctophila fulva is the only dominant, its projective cover varies from 15 to 90%, and its average
height is 50 cm. The areas with open water are common for this formation; some communities
include Eriophorum scheuchzeri. Litter is almost absent there, and the mortmass is 29.4 g/m’.

Communities of water-sedge formation has slightly higher phytomass values (844 g/m?),
however the values of their mortmass are 3 times higher than those of living phytomass (620 and
223 g/m?’ respectively).

Communities of Carex aquatilis and C. concolor can be found near the bodies of water and in
the waterlogged floodplains, on the bottoms of damp hollows, gullies and thermokrast hollows with
sand and turf-sandy substrate. The moss layer is formed with sphagnum and feather mosses, its
projective cover varies from almost zero to 100%, the lichens are very rare, the single shrubs of
Salix spp. and Betula nana cannot form a dense layer. Sedges mostly form mono-dominant
communities (their projective cover is 70%, the average height is 40-50 cm) with a few species of
cotton grass and cereals, and sometimes with Comarum palustre.

Analysis of fraction composition of living phytomass in the southern tundra communities. In the
faction composition of the southern tundra shrubs are the leading phytomass producers (fig. 11). In the
group of shrub tundra formations the share of the woody species is 55-98%, the share of mosses is low.
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Fig. 11. Proportion of phytomass of various fractions in the formations of the southern tundra.

In the dwarf shrub tundra the share of shrubs and dwarf shrubs varies from 87 to 93% in the
formations of bog bilberry, willow and crowberry.

The share of dwarf shrubs is slightly lower in the bearberry, Ledum palustre and small-bush
formations (28-50%), while the role of lichens (up to 50% in Ledum palustre tundra) and mosses
(20-25%) is high.

In meadow communities, the fractional composition is dominated by grasses (up to 90% in
horsetail meadows), the share of shrubs and dwarf shrubs is large (from 10 to 50%), and the fraction
of mosses produces 10% of the total phytomass.
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In the sedge-cotton grass tundra the mosses (45%) and shrubs (38%) are dominant, the share of
cotton grass and sedges is about 10%, the Arctophila formation is represented by cereals (90% of
the phytomass), the water-sedge tundra is represented by sedges (45%), and the amount of mosses
is high as well (33%).

Therefore, it is obviously a tendency of an increasing total phytomass stock, going from the arctic
tundra to the southern one. The stocks of the southern tundra subzone reach 4600-5600 g/m? in shrub
communities, although in most formations they vary from 300 to 2000 g/m?>. Among the studied
formations of the subzone, the alder communities are the absolute leader in terms of phytomass,
followed by willow, large-birch and bog bilberry formations. The lowest phytomass indices, just like
in the typical tundra, are common for meadow and coastal-water communities. On the contrary, in the
arctic tundra the phytomass of these communities is higher than in some dwarf shrub tundra because
phytomass indices do not vary too much within different formations. The excess of mortmass values
over living phytomass is significant only in the water-sedge formation (3:1). Generally, the stocks of
living phytomass are 5-9 times higher than those of mortmass in the studied formations, which
corresponds to the data obtained by N.I. Bazilevich (1993).

Shrubs are the absolute dominants in the fractional composition of the phytomass, the role of
dwarf shrubs is smaller, while the amount of mosses is insignificant, however, their share in some
sedge and dwarf shrub communities can be up to 20-40%.

Conclusions

The results of this study allow us to draw some conclusions about the ecological and
geographical features of the aboveground phytomass structure of the studied tundra communities,
and its distribution throughout the territory.

The total phytomass stock of plant communities in the tundra zone of Western Siberia depends
on their geographic location, it increases while moving from north to south, from the subzone of the
arctic tundra to the subzone of the southern tundra.

The accumulation of phytomass in tundra communities within one subzone differs significantly
depending on the nature of their vegetation. The analysis of the aboveground phytomass distribution
in communities of various formations showed the maximum indices for dwarf willows (1800 g/m?)
and sedge-cotton grass (2070 g/m?) in the arctic tundra. In the typical tundra the highest values
were in the groups of shrub formations (3080 g/m? for willows, 2413 g/m? for alder), and in dwarf
birch tundra (2480 g/m?). In the southern tundra communities the maximum phytomass stocks were
recorded for the shrub alder (5580 g/m?), willow (4630 g/m?), large-birch (3258 g/m?) and dwarf
blueberry (3960 g/m?) communities. The composition of plant communities and, respectively, the
phytomass structure depend on the geological and geomorphological, climatic and soil conditions.

The analysis of the fractional composition of living phytomass within the subzones showed that
in the arctic tundra the fraction of mosses (up to 90%) was prevalent, in the typical tundra it was
shrubs and dwarf shrubs (30-80%) with a high share of mosses (20-40%), in the southern tundra the
absolute dominant was shrubs (60-90%), and dwarf shrubs to a lesser extent (20-30%), while the
role of mosses remained insignificant.

We determined the ratios between mortmass and living phytomass in communities of various
formations within subzones, which is an important index of carbon deposition in the tundra zone.
In the formations of dwarf birch, willow, horsetail and water-sedge of the arctic tundra the values
of mortmass exceed the ones of living phytomass. In the typical tundra the mortmass prevails over
the phytomass stocks only in the waterlogged habitats (such as cotton grass-sedge tundra and bogs).
In the southern tundra the opposite tendency can be seen, meaning that the living phytomass stocks
are 5-9 times higher than the mortmass values almost in all formations.

These results can be used to compile a map of stocks and structure of phytomass of the tundra
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communities of West Siberia to assess the reindeer capacity of pastures and carbon deposits in the
vast and poorly explored territories.
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3alllUTHBIX), HEYIOBJIETBOPUTEIILHOE CAHUTAPHOE COCTOSIHME M HECTaOWJIbHAs SKOJOTHYecKas
o0cTaHOBKa.

Pacturensubiii mokpoB MockoBckoi obsmactu (MO) u3yyancss MHOTUMH HCCIIEAOBATEISIMH U
Hay4YHBIMH KoJutekTHBamu (AnexuH, 1947; Jlrooumosa, 1957; Kypuaes, 1968; Jleca Bocrounoro ...,
1979; Heutuc, 1971; Unbunckas u ap., 1982; Jleca KOxHoro ..., 1985; Jleca CeBepnoro ..., 1993;
Cagenbena, 2000; Macnos, 2012; Cycnosa, 2019). ITox pemakueit I'.H. OrypeeBoii pa3paborana
KapTa pacTuTebHOCTH MockoBckoi# obactu macmrabom 1:200000 (PactutenbHOCTH MOCKOBCKO#
obmactu, 1996), BBIONIHEHHAs [0 MaTepHallaM JIECOTAKCAIMOHHBIX JIAHHBIX W HA3eMHBIX
uccienoBanuii. B HacTosmiee Bpems BHEApPEHHWE B MPAKTUKY LU(PPOBOrO MOJEIUPOBAHUS U
KOJIMYECTBEHHBIX METOJ0B aHAJIN3a IMOJICBOM, TUCTAHIIMOHHOW U KapTorpaduieckorr nHPOpMaIuu
MO3BOJISIET C OoyblIel JAeTalbHOCTBIO OTPAa3UTh COBPEMEHHOE COCTOSIHHE JIECHOTO IOKpOBa
TEPPUTOPUU U €T0 OTAENbHBIX XapakTepucTuk (Reese et al., 2002; Ustin et al., 2004; [Ty3auenko u
ap., 2006, 2014; McRoberts, 2006; Tomppo et al., 2008; Kpeiuenp, Jlutunckuii, 2013;
Chernenkova et al., 2019).

Onenka coctaBa M KayecTBa JIECOB B paMKax JIECOXO3SKMCTBEHHON HWHBEHTapH3allld He
obecrieunBaeT MOTHOTY, a TaKXKe JOCTYIMHOCTh JAHHBIX O COCTOSIHMM M OMOPa3HOOOpa3wH JIECOB.
[Tonydenue akTyanbHON MHGOPMAIMK O TUIOJIOTUYECKOM COCTAaBE M IUIOIIAIH JIECHBIX MAacCHUBOB
JUTsl YCTOMYMBOTO CYIIECTBOBAHUS IIEHOMOMYJISALMM KaK BHUIOB-JI€CO00pa30BaTENICH, TaK U PEAKUX
BUJIOB PAaCTEHHUIl M >KMBOTHBIX SBIISIETCS BAXKHOM 3ajaueil AN HAYyYHBIX U HPUPOTOOXPAHHBIX
neneii. B 9Toil CBsA3M ecTh HEOOXOAMMOCTH pa3pabOTKM CHCTEMBI TACMOPTH3AIMH JIECOB,
COIMPOBOXAAMOIIEHCs HHUPPOBBIM  KapTorpadupoBaHreM (UTOLIEHOTHYECKOTO pazHooOpa3us
necHoro nokposa. st MO BbITIONIHEH HMKJI pabdOT MO OIEHKE COBPEMEHHOT'O THIOJIOTMYECKOTO
pasznooOpasus necoB (UepHeHbkoBa u ap., 2015, 2018, 2019; bensesa u np., 2018; Cycnosa, 2019;
Chernenkova et al., 2020). IIpeacraBieHHOe HCCIEAOBAaHUE SIBISETCA MPOJOHKCHHUEM JTaHHOTO
[IMKJIa paboT U BKJIIOYaeT 0000IIeHIe pa3pab0TaHHBIX paHee CUCTEM TUIIOJIOTHH U Kiaccu(puKaIim
MPUPOJHBIX COOOIIECTB MOCKOBCKOTO pEruoHa € YYETOM CTPYKTYPHBIX, IEHOTHYECKUX H
CYKIECCUOHHO-TMHAMUYECKUX KPUTEPUEB.

B 3amaun paboThl BOIUIM: a) XapaKTEPUCTHUKA COCBPEMEHHOTO (POPMAIIMIOHHOTO COCTaBa JIECOB
U TPOCTPAHCTBEHHOTO paclpeleieHuss B paMKax JaHAMAQTHRIX €AUHUL — (PU3HKO-
reorpaduueckux nposuHuuid (PI'TI); 6) Oonee neranpHas MHBEHTapu3alus OHOpa3HOOOpa3us
JIECOB € pa3pabOTKOM MEepeyHs CHHTAKCOHOB JIECHOM PAaCTUTENHHOCTH (paHra TpyII accolraInii)
KaKk OCHOBBI OyayIiel pa3BepHYTOM JIEreHAbl KapThl; B) XapaKTEPUCTHKA BBIJACICHHBIX
CUHTAKCOHOB IO €JMHON CXEMe C y4eTOM JIWarHOCTUYECKUX MPU3HAKOB, COCTaBa U CTPYKTYPHI
COOOIIIECTB, a TAKKE DKOJIOTHH.

Marepuajbl 1 METOIBI

MockoBckasi 0651aCTh pacnojio’keHa B LeHTpaibHOM yacTu Bocrouno-EBpomneiickoii (Pycckoii)
paBHuHBI — 35° 10°-40° 15 B.A., 54° 12°-56° 55’ c.m1., 3aHuMaeT miomaap 4.58 MiH. ra (c yueToMm
tepputopun «Hosoit MockBbl» momaapto 0.15 miH. ra). [To cBoMM NPpUPOIHBIM YCIOBUSIM PETHOH
OTJIMYAETCSl 3HAYUTENBHBIM Pa3HOOOpa3HeM, — 37eCh MPOXOIUT HECKOJIBKO BKHBIX MPUPOTHBIX U
6oTaHuKo-reorpadpuyeckux pyOexel, OOYCIOBICHHBIX KIMMAaTHYECKUMHU TpajueHTaMu U
HEOJJHOPOAHOCTPIO MOPEHHBIX M BOJHOJIETHUKOBBIX OTJIOXECHHUH, CHOPMHUPOBAHHBIX BO BpEMS
MOKpPOBHBIX oyieieHeHnit Yersepruunoro nepuoaa (Chernenkova et al., 2020).

B mHammx paboTax TO W3YYCHHUIO 3aKOHOMEPHOCTEH pPaCHpOCTPAaHEHUs PACTHTEINBHBIX
cooOmiectB pasHoro tunma B MO Mbl Hcmonb3yeM (Qu3MKo-reorpapuueckoe pailoHUpOBaHHE,
MIPOBEACHHOE aBTOPCKUM KOJUIEKTHBOM (AHHEHCKas u 1ip., 1997) xadeaps! puzuveckoit reorpaduu
u nagamadroenenus reorpadpuyeckoro gaxkyiasrera MI'Y um. M.B. Jlomonocosa. Ha tepputopun
MO aBropamu BbifeneHo 7 (usuko-reorpaduueckux mpouHImi: 1 — Bepxue-Bomkckas, 2 —
CmoneHnckas, 3 — MockoBckasi, 4 — MockBopenko-Okckasi, 5 — Memepckas, 6 — 3aokckast U 7 —
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Cpennepycckas (puc. 1).

ITo cxeMaTnuecko KapTe KIMMaTHYeCKuX obnactei u paitoHoB EBpornsl MockoBckast 001acTh
OTHECEHa K yMEpPEeHHO KOHTHHEHTanpbHOU oOmactu (Rivas-Martinez et al., 2004). CpenneromoBas
TeMreparypa Bo3ayxa jgocruraer 2.7°-3.8°C, a ocagku coctaBisitoT 560-640 mm (JIuTBUHEHKO,
Kanununa, 2018). Penbed TeppuTOopuu B 1IEIOM — MOJIOTOXOJIMUCTHIH, BBICOTHI BapbUPYIOT OT 90
no 320, B cpennem 174 M n.y.M. BC, cpennuit yknon cocrasiser 2.06° (0-30.9°). Paznuuus
XapaKTEPUCTHK pelibeda MpuBeACHBI B Ta0IHIE 1.

B cootBeTcTBHM CO CXeMOil T€000TaHNYECKOTO PalOHUPOBAHUS, OCHOBHAsI YacTh MOCKOBCKOM
0o0JacTH HAaXOIUTCS B IMpelaesax 30Hbl XBOWHO-IIMPOKOJMCTBEHHBIX JIECOB, Ha IOre peruoHa
MPOXOMUT TpaHHWIAa C 30HOW IMpokonucTBeHHBIX JiecoB (Iletpos, 1968; Kypuaes, 1973;
Pacturensnocts ..., 1980; 3onbl u TUOBL ..., 1999; Tabn. 1). CmeHa 30HANBHBIX pyOexKei
CBSI3BIBACTCSl C U3MEHEHHUEM reoOMOP(OJIOTUICCKUX YCIIOBHUH, BEI3BAHHBIM ITOJIOKCHHEM paiioHa 10
OTHOIICHHUIO K TPAHUIIE MOCKOBCKOI'O OJIEICHEHUS: CJIa00IpeHUpPOBaHHbIC CYTIIMHHUCTHIE IJIATO Ha
3armajie CMCHSIOTCS 0 HAMPABICHHIO K BOCTOKY XOPOIIO JIPCHHPOBAHHBIMHU SPOAHPOBAHHBIMHU
MEXIYPEUbsIMHU.

Cueva gusnko-reorpadmec ks npossmunii
na repputopain Mockopckol ofactn

[T T ey et e
[ i UL

Dhprowe- L bnoracwam

1. ®usuko-reorpadpuyueckue
3 = npoBHHIMA  MOCKOBCKOM — obsacTn

Mt g : : =~ (Ilpuponooxpannsiii  dong ..., 2018;
= Annenckas u ap., 1997). Fig. 1. Physical-

Cuinacizan

SRNENEEN S

Mo croprme-Uhran
— “geographical provinces of the Moscow region
— _ " (IMpupopooxpanusiii Do ..., 2018; AHHEHCKAs
— " ugp., 1997).

I'eoboTanmyeckue onucanus oOmMMUM YruCIOM 1684 BBIOTHEHBI IO CTAaHAAPTHONW METOJIUKE B
mpenenax pacTUTENBHBIX COOOIIECTB, OJHOPOJIHBIX MO 00mEeMy (IOPUCTHUECKOMY COCTaBYy,
COCTaBy JOMHHAHTOB KaXXJIOTO sipyca, GU3HOHOMUH (aCTIEKTY, CTPYKTYpE COOOIIECTB) U YCIOBUSIM
MECTOOOMTaHusA, Ha MpoOHBIX momaniax 20x20 M ¢ ucnonaszoBanueM GPS-mo3unmoHnpoBaHUsL.
[IpoOHbIe MIoONIaIM 3aKIaabIBAINCh Ha paccTossHuu He MeHee 200 M apyr oT apyra. OueHuBan
COCTaB U CTPYKTYPY JHAPEBECHOrO sipyca (MPOCKTHBHOE IOKPBITUE KPOH, CPETHIOI0 BBICOTY
B3POCJIBIX JIEPEBbEB U MOAPOCTA). BBIABISICS MONMHBIN BUAOBOM COCTaB KyCTAPHUKOBOTO, TPaBSHO-

OKOCUCTEMBI: 5KOJIOI'MA U INHAMUKA, 2020, Tom 4, Ne 3



64

Ta6auna 1. OcHOBHBIE XapaKTepUCTHKHU (pu3nKo-reorpaduueckux npopuHuid Mockocoro peruona (Chernenkova et al., 2020). Table. 1. The main

BMOPA3HOOBPA3UE JIECOB MOCKOBCKOI'O PETUOHA

characteristics of the Moscow region physical-geographical provinces (Chernenkova et al., 2020).

dusuko-

1

2 3 4 5 6 7
reorpaguyec- MockBopen- Cpennepyc-
KHe TPOBMHIM Bepxne-BoJnkckast MockoBckasi CMmoJteHCKast ast Memepckas 3aockckas cKast
Onenenenus 4 3 3 2-3 2-3 2 2
Knumar
T cp. suB., °C -9.65 -9.16 -8.94 -8.27 -8.78 -8.85 -8.63
T cp. mron. °C 17.49 17.47 17.25 18.10 18.79 18.52 18.50
Ocan. rog, MM 636.90 652.31 635.76 620.90 613.90 573.61 558.17
Ocaa. Tem., MM 86.23 87.62 84.61 84.61 86.95 82.33 78.96
Penbed
AOc. BBICOTA,
146.7 206.8 213.1 174.4 133.5 168.6 176.4
M H.y.M. BC
VYkJ0H, ° 1.39 2.25 2.04 1.88 1.43 2.02 1.69
.. | IlokpoBHBIE U
BaHIPOBBIE, MOPEHHOA IToxpoBHEIE néC-
MopeHHbIe, MOpEHHBIE,
BOJHO-JICAHUKOBBIC MOpeHHBIe CYTJIMH- COBHIHBIC
MOpeHHO- | BogHO-ne THUKOBEIE, BOJIHO-
IMOKPOBHBIC CYTJIMHKH MOpeHHLIe, MOPE€HHO- | KU, BOOAHO-JICAHUKO- CYTJIMHKHA Ha
BOJIHO- JIpeBHe- JIETHUKOBBIE
OTtnoxxeHus Y TIECKH, BOJIHO-JICJITHUKOBEIE | BbIE U 03€PHO-BOIHO- MOPEHHBIX U
JICAHHUKOBBIC |aJINTFOBHAJIBHBIC IICCKU CYTJIMHKHA Ha
OACTUIIAOTCA CYTJIMHKHA U IIECKH JICAHUKOBBIC BOJHO-
CYTJIMHKH H U CYTJIMHKH BEICTYTIE
HU3BECTHAKaAMU J'II/I6O CYTJIMHKHA U TIECKU JICAHUKOBBIX
MECKU KOPEHHBIX
TJIMHAMU necKax
opoJ
€pPHOBO- €PHOBO-
JepHOBO- Hlep Hlep Ceprre,
JlepHOBO-TIOI30JIUCTHIE HepHoBo- MOJI30JIUCTHIE, MOJI30JIUCTHIE,
ITouBbt MTOJI30JTUCTHIE ceemnocepeie | Cepble JIeCHBIE
riieeBaTbie, OOJIOTHBIE MTO/I30JTHCTHIE CBETIIOCEpbIE [TO/I30JIMCThIE
TJIeeBaThIe JIECHBIE
JIeCHble  |riieeBaThle, OOJIOTHBIC
MenkonucTBeH-
[IupokonuctBeHHO- | IIIMPOKOINCTBEHHO-
BbepezoBo-cocHOBEIE, EnoBo-ny6oBo- HBIE,
€JIOBBIE, €JIOBBIE, Menkonuct-
Jleca MEJIKO-JINCTBEHHO- cocHOBEIe, bepe3oBo-| MenkonucTBeHHO-|  JlyOpaBbl
MEJIKOJUCTBEHHO- MEJKOJIUCTBEHHO- BEHHBIE
€JI0BbIE COCHOBBIE HIMPOKOJIUCTBEH-
€JIOBbIE €JIOBbIE HbIe
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KYCTapHUYKOBOTO M MOXOBOTO SIPYCOB C OIleHKOW mpoekTuBHOTO moKphITHs (I111) B mporenTax. st oneHkn
BHUIOBOI'O pa3H006pa3I/I;1 OLICHUBAJIaChb BHJ0BAasA HACBINICHHOCTH paCTCHI/Iﬁ HAa3€MHBIX SPYCOB, KaK CpEaHEC
YHUCJIO BUJOB Ha €IMHUILY IOIIAIH.

Ha3Banusi BUIOB cocyauCTBIX pacTeHuil mpuonarcs mno padore C.K. Uepemanosa (1995),
Mx0B — 1o pabore M.C. UrnaroBa m E.A. Urnarosoii (2003). Buasl MXOB ompeaeeHbl
E.A. UrnaroBoii.

Tunuzanusi cooOIIeCTB BHIIOJHEHA HA OCHOBE HKOJIOr0-(QOUTOIEHOTHYECKON KiIaccuuKaiuu ¢
UCIIOJIb30BaHWEM MaTpuuyHoro mnpuHnuna (3ayroapHoBa, Mopo3oBa, 2004; Chernenkova,
Morozova, 2017). [To toMuHUpPYIOIIEH JIECHOW TOPO/IE BbIACIEHBI (hopMaIliy, Kakaas U3 KOTOPBIX
MPEJCTaBICHa COOOIIECTBAMU C PAa3HBIM COYETAHHEM OOLIMX JOMHUHAHTOB B HIDKHUX spycax.
Brienenue CHHTaKCOHOB Ha ypOBHE TPYII acCOLMAIUil IPOBEACHO M0 MpeodIaaaroIuM 3K0JI0ro-
MOP(}OIOrMuecKUM IpyniaM pacTeHUH OYNHEHHBIX SIPYCOB.

XapakTepucTUKa CHHTAKCOHOB JaHa HA OCHOBE OUACHOCMUYECKUX NPUSHAKOS, COCMABA U
cmpykmypel coobdwecme. JIMarHOCTUYECKUMU IIPU3HAKAMU CIYXKHJIO MPOLEHTHOE COOTHOIICHHE
skonoro-rieHotudeckux rpynn (OUI') B HukHHX spycax coolliecTBa (C y4eTOM MPOEKTHUBHOTO
MOKPBITUS BUIOB) U HAOOp TMAarHOCTUYECKHUX BHJIOB.

Ounenka cocraBa OIII' BemosHeHa 1o MoauduIupoBaHHOH cxeme B.D. CmupHOBa ¢
coaBTopamu (2006) ¢ yueToM AMArHOCTUYECKUX BHJIOB KJIACCOB PACTUTEILHOCTH B cucteme bpayH-
bnanke (Epmakos, 2012; Mucina et al., 1993). Beinenens! cienyromue rpynmnsi: Br (6opeanbHas,
BKJIIOUarolue OopeasibHble KYCTapHUYKH, 0OpeaibHOE MEIKOTPaBbe M BUJIbI OOPEATBbHBIX 3€JIEHBIX
Mx0B), Nm (HemMopalbHOE HIMPOKOTPaBbE, BKIIOYAs BUABI MXOB HEMOpPAIbHBIX cO00IIecTB), NW
(auTpodmibHO-BIaKkHOTpaBHAs), Md (styroBas), Eg (onymeunast), St (ctennas), Ad (aaBeHTUBHAS),
Olg (omurorpodHo-6onotHas), Wt (TpaBsiHo-OonoTHas). JlyroBas u omylieyHas TPYNIbl HE
MHOTOYHCIIEHHBI U, KaK MPaBUJI0, PACCMOTPEHBI BMECTE KaK JIyTOBO-OIyILIEYHASL.

JluarHocTuueckue BUABI JJI TPYNI accouuanuii BeieneHsl mo merony IndVal (Dufrene,
Legendre, 1997). lnarnocTuueckue BUIbI PACCUYUTHIBAIOTCS HA OCHOBE BTPEUAEMOCTH U UX OOMIIUS
B BeIOOpKe. Bubl co 3HauenueM IndVal>25% (p<0.005) paccMaTpHBaIUCh KaK TMAarHOCTUYECKHE.

XapakTepHucTUKa cOCTaBa U CTPYKTYpPbl CHHTAKCOHA JJaHbl HA OCHOBE BBIJIEJIECHNS KOHCTAHTHBIX
BUJIOB (BHJIBI C BcTpeyaeMocTbio [V-V), TOMUHAHTHBIX BUAOB (IIp. HOKPBITHE >25% B OTAEIBHBIX
OIMCaHMSX ), @ TAK)KE OCHOBHBIX IOKa3aTesnel opranuzanuu apesecHoro (Al, A2), KycTapHHUKOBOTO
(B), TpaBsiHO-KycTapHuuKkoBoro (C) u moxosoro (D) spycos.

DKosoruyeckas XapakTepUCTHKa TpYII paccuuTaHa no Imkaigam OmienOepra (Dill, 1991;
Ellenberg et al., 1991) ¢ yueToM npOeKTUBHOIO MOKPHITHS KaX/10T0 BUa B KaKJIOM pyce.

Jns mHTepIpeTanuyu SKOJOTHYECKOIO COJEPKAHUS BBIJCIECHHBIX CHHTAKCOHOB B paMKax
(GbOopMallMOHHON TPyNNbl MPUMEHEHbl METOAbl HENpsIMOW OpJWHAIMM — HEMETPUYECKoe
MHoroMmepHoe mkaiaupoanue (NMDS opaunanus) B nmporpammuoii cpexe R (R: A language ...,
2020). W3 3HaueHHil TMOKPBHITUN OBLI W3BJIEYEH KBAJpaTHBI KOPEHb M TMPOBEACHA JIBOMHAs
BuckoHcuHCKass cTaHAapTU3alus, MCIOJIb30BaHO paccrosiHue bped-Kepruca (square root
transformation and Wisconsin double standardization, Bray-Curtis distance). Ilpu opaunanuu u
MHTEpOpeTallui Oced s KaKJOro ONMCAaHHUS OLCHEHbl ero OajuloBble 3HAUEHUS B INKajax
Onnenbepra. Paccuntansl nokasarenu ocsemeHHocTH (L), GorarcTBa moyBsl MUHEPAIbHBIM a30TOM
(N), kucnoranoctu noussl (R), yBnaxkuenus noussl (M) B mporpamme Juice 7 (Tichy, 2002). Takum
o0pa3oMm, ObUIH MOJTY4YeHbl 3HAU€HUsI (PAKTOPOB JUIS KaXJA0r0 OMUCAHUs, KOTOPbIE UCIIOIb30BAINCH
[P HAJIOKEHUM BEKTOPOB HAa OPAMHAIMOHHOE IMPOCTPAHCTBO W IPU OLEHKE Pa3IN4Mi TpyII
coobmiectB 1o (Qakropam. AHanmm3 auddepeHInANNE AHATM3UPYEMBIX TPYII COOOIIECTB
BBITIOJTHEH Ha OCHOBE COCTaBa Ha3eMHBIX sipycoB (C, D).

[IpocTpaHcTBEHHOE MOJIETMPOBAHUE CHHTAKCOHOB Ha ypOBHE (hOpMallUU BBITOJIHEHO METOJIOM
JUHEWHOro AuCKpuMUHaHTHOro aHanmu3a (Ilyzadenko u gap., 2014). CnekrpanbHble SPKOCTU
cauMka Landsat 8, Iudposas momens penbeda SRTM v3, nomojHEHHBIE TPOU3BOAHBIMU
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CHEKTPAIIbHBIMUA HWHJAEKCAaMH M MOP(OMETPHUECKUMH MapamMeTpaMy HCIOJIb30BAHBI B KadecCTBE
npu3HakoB. [IpuHAIIEKHOCTh TOUEK oOmUcaHUM K (opMalusM, BBISBICHHAas B XOJE JKOJOTro-
(bUTOLIEHOTHYECKOW  Kiaccu(UKalnuu, HCIOJb30BaHA B KadeCcTBE  OOpa3lioB  OOBEKTOB
JUCKPUMHUHAHTHOrO  aHanmm3a (oOyuaromast  BbIOOpka). IloctpoeHHble TakuM — oOpasom
JUCKPUMHHATHBIE OCH HWHTEPIIOJIMPOBAHBI Ha BClo wuccienyemyto Teppurtopuio (Chernenkova,
2019).

Ha ocHoBe pazpaboTaHHOI KapThl JECHBIX (OpMallHii OlleHeHa WX IUIOWAAb U JIOJsl YCIOBHO-
KOPEHHBIX JIECOB OT O0IIEH JIECOMOKPHITOM IJIOMIAN B PaMKaX TOPOJICKUX OKPYTOB.

PesyabTaTsl
B pesynbprate kimaccudukanuu JeCHBIX cooOmiecTB BbyaeneHo 11 ¢opmarnuit u 33 rpymnmsl
accoIMaIii, pa3IMYaOIIUXCA M0 COCTaBy U OOMIIHIO BUJIOB APEBECHOTO U MOJYMHEHHBIX SIPYCOB.

KJIACCU®UKAIIMOHHAS CXEMA JIECHBIX COOBIIECTB MOCKOBCKOI'O PETUOHA

XBolHbIE U XBOIHO-MEJIKOJMCTBEHHDIE Jieca
Enoevie u enoso-menkonucmeenmnvie neca
EnoBeie ¢ 6epe3oii, OCHHOM, COCHOM, MecTaMu C TyOOM | JIUTIONM:

1) KYCTapHUUYKOBBIE MEJIKOTPABHO-3€JI€HOMOIIIHBIE,
2) MEJIKOTPaBHBIE,
3) MEJIKOTPAaBHO-ITMPOKOTPABHBIE,
4) IIUPOKOTPABHBIE.
EnoBo-MenKoIuCTBEHHBIE:
5) KYCTapHUYKOBBIE MEIKOTPAaBHO-3€JICHOMOIIIHBIE,
6) MEJIKOTPaBHBIE,
7 MEJIKOTPaBHO-IIUPOKOTPABHBIE,
8) IIMPOKOTPABHBIE.

Cocnogo-enogule u cocnoewie neca
CocHOBO-€II0BBIE:
9) KyCTapHUYKOBBIE MEJIKOTPABHO-3€JICHOMOIIIHbIE,
10)  MenKoTpaBHBIE,
11)  MenKoTpaBHO-IIMPOKOTPaBHBIE,
12)  mUpOKOTpaBHbBIE.
CocHoBbIE C €71bI0 U Oepe3oi, MecTaMu C JIMIION U JyOoM:
13)  KycTapHUYKOBBIE MEIKOTPABHO-3€JIEHOMOIIIHBIE,
14)  MenKOTpaBHEIE,
15)  MenKoTpaBHO-IIMPOKOTPABHbIE,
16) mUpOKOTpaBHBIE,
17)  pa3HOTpaBHBIE,
18)  KycTapHMUYKOBBIE TPaBSHO-C(ParHOBBIE.
IIupoOKOJIMCTBEHHbIE U €JI0BO-IINPOKOJIHCTBEHHBIE JIeca:
19)  nyOoBble ¢ TUIOH, €NbI0 U Oepe30il MHUPOKOTPaBHbIE,
20) numoBsIe ¢ JyOOM, MECTaMH C €IIbI0 U Oepe30i IUpPOKOTPaBHbIE,
21)  enoBO-IIMPOKOJIMCTBEHHBIE IIMPOKOTPABHBIE.
MenkoJiMCTBEHHBIE Jleca
bepe3oBbie ¢ e1bl0 1 OCUHOM, MECTaMH C TyOOM U JTUTION:
22)  MEIKOTpaBHBIE,
23)  MEITKOTPaBHO-IIMPOKOTPABHBIC,
24)  LIUPOKOTpaBHBIE,
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25)  BIAKHOTPABHO-UIMPOKOTPABHBIE,
26)  TpaBAHO-OOJIOTHBIC,
27)  pa3HOTpaBHBIE,
28)  KyCTapHUYKOBBIE TPABSIHO-C(arHOBHIE.
OcCuHOBBIE C €JBI0 U AYyOOM:
29)  MHPOKOTpPaBHBIE,
30) BIAKHOTPABHO-IIMPOKOTPABHEIE.
CepooJibXOBHIE:
31) BIIaKHOTPABHO-IIUPOKOTPABHBIC.
YepHOOIbXOBBIE:
32) BIIaKHOTPABHO-IIUPOKOTPABHBIE,
33) TpaBsiHO-00JIOTHBIE.

IpocTpancTBenHoe pacnpenenenue. [lo Hame# oreHke, oOmas JECUCTOCTb HUCCIEAYEMON
TeppuTopun coctanisier 51%, 1o enoBbIX JiecoB cocTaBmia 18% oT oOmied miiomany JIecHOM
TEPPUTOPUU, €II0BO-MEIKOIUCTBEHHBIX — 19%, cocHOBBIX — 14%, MIMPOKOINCTBEHHBIX — OKOJIO
8%, LIUPOKONMCTBEHHO-€JOBbIX — 1%. MakcumanbHas I1Uiomagr — MO IPOU3BOAHBIMU
cooOIIecTBaMu ¢ TpeodIaJaHueM MEIKOJMCTBeHHBIX mopoa — 6onee 30% (Chernenkova et al.,
2019; puc. 2).

36°8.1. 38.° B.JL. 40°8.1. 42.° B.JL.

M | crosuie neca
I 2 croswie ieca ¢ ayGom u annoi
Bl 3 cnosrie sieca ¢ cocHol
- 4 C0BO-MEKOIHCTBCHHBIC JIeCa
[0 5 cocnoBo-¢noBbIC Seca
B 6 cocnoswie neca
B 7 cocrosbie ieca ¢ aunoii i ayGow
B 8 ayGosuie neca ¢ mnoii, ensio i Gepesoii
B 9 sunoseie acca ¢ ayGom
I 10 mnoswie neca ¢ enwio 1 Gepesoii
B || wHpOKOAHCTREHHO-CI0BIE TeCa
B 12 Gepesoswie nieca ¢ ebio H OCHHOI
B 13 Gepesosnie aeca ¢ ayGom u annoii
¥ ¢ I 14 ocumoBele Jeca ¢ eabio 1 ayom
B 15 cepooabxosbie neca
B 16 qepHOOABXOBKIC NCCa -
[0 17 MenxonHCTBEHHAR NOPOCAL
“; I 18 BuipyOku
1 '\y'_' 119 ayra
B 20 Gonora
B 21 uBoBas nopocis
ter’ | 22 CeNBCKOXOIRTCTREHHBIC JEMIN
0 30 60 120 km : I 23 Boannie 0GBeKTH

A N DO ] Y VO N Y O I 24 naceneHHBIC NYHKTH L

T T T T

56° c.u.

55’0 c.ul.

54° c.i.

Puc. 2. Kaprorpaduueckass moens jiecHoro nmokposa Mockosckoro peruona (Chernenkova et al.,
2019). Fig. 2. Cartographic model of the Moscow region forest cover (forest formations;
Chernenkova et al., 2019).
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XapaKTepucTHKA CHHTAKCOHOB

B pamkax KkpymHbIX Kareropuid — Tpynn ¢opmManMid — JaHa XapaKTepUCTHKA
PACTUTENILHOCTU C YYETOM COCTaBa TOJIBKO HA3€MHBIX SIPYCOB, HanOojee 4yTKO OTpPaKaroLUX
ycnoBHs dKoTomna. JlaHHBIM KJIacCH(UKAIMOHHBIM KATETOPHSIM MBI Jajld YCIOBHOE HAa3BaHHE
«rpymmsl cooluiecTB». bosee neTanbHbll aHATIN3 TUIOJIOIMYECKOr0 M BUIOBOIO COCTaBa JIECHBIX
COOOIIECTB BBHIMOJIHEH B paMKaxX ONKMCAHUS CHHTAKCOHOMHYECKHMX E€IMHUIl YPOBHS TPYIII
accoluanui ¢ y4eToM IIOJIHOIO COCTaBa APEBECHOTO U MOJYUHEHHBIX SIPYCOB.

XBOMHBIE U XBOMHO-MEJIKOJIUCTBEHHBIE JIECA

Enoevie u enoso-menxkonucmeennvie neca

Enoevie c bepe3oii, ocunoii, cocHoil, mecmamu ¢ 0y00om u 1unoii 1eca

Oco0OeHHOCTH COCTaBa €JOBBIX U €JI0BO-MEJIKOJIMCTBEHHBIX JIECOB IPOAHAIU3UPOBAHBI B
pamkax 4-X rpynmn cOoOOIIECTB — KyCTAPHHUUKOBBIX MEITKOTPAaBHO-3€JICHOMOIIIHBIX, MEIKOTPABHBIX,
MEJIKOTPABHO-ITUPOKOTPABHBIX U MIHPOKOTPABHBIX.

[Ipu ananu3e MPOLIEHTHOTO COOTHOIIEHUS JKOJOTO-IIEHOTHYECKHX TPYII BUAOB B HIKHUX
sApycax 3aMETHO, YTO B COOOIIECTBAX KYCTaPHUYKOBOW MEIKOTPAaBHO-3€ICHOMOIITHON rpymibl (1)
npeobnagaer OopeanbHas OUI (72%), B kotopoit HaOIOgaeTcs 3HAYUTENBHOE Y4acTHE
6opeanbHbIX KycTapHHYkoB (10%) m OopeanbHbix MXx0B (20%), m0NsT HEMOpPaIbHBIX BHUIOB
cpaBHUTEIbHO HeBennka (18%), yaactue ocranbubix DT He3HAYNTENBHO (OMYIIEYHO-IYTOBBIE —
5%; HATPOPHUILHO-BIIAXHOTPaBHBIE — 4%; BOJHO-O0JIOTHBIC, OJUTOTPOPHO-OOJOTHBIE — OKOJIO
1%; puc. 3)
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Puc. 3. IIpoueHTHOE COOTHOLIEHHE HKOJIOrO-IIEHOTUYECKUX TPyNI BHJIOB B HA3EMHBIX spycax
€JIOBBIX U €JI0BO-MEIKOIUCTBEHHBIX COOOIIECTB. YcnoeHbie 0bo3Hauenus. I'pynmsl codmects: 1 —

KYCTapHUYKOBBIE MEJIKOTPAaBHO-3€JICHOMOIIIHbBIE, 2 — MEJIKOTpaBHble, 3 — MEJIKOTPaBHO-
IMPOKOTpaBHble, 4 — mmpokorpaBHble. DII: Br — OGopeanbHast, Bkitoyaromue OopeasibHbIE
KYCTapHUYKH, HEMOpPAJbHOE MEJKOTpaBbe W BHUJABI 3€JIEHBIX MXOB; Nm — HeMOpaJbHOE

mupokoTpaBbe; NW — HuTpodwibHO-BIakHOTpaBHass, Md — nyroBas; Eg — onymeunas; St —
crenHas; Ad — agsenTtuBHas, Olg — onurorpoduo-6onoTHas; Wt — tpaBsiHo-6onoTHas. Fig 3. The
percentage of ecological-coenotic groups of grass-shrubs layer species in spruce and spruce-small-
leaved communities. Legend. Communities groups: 1 — dwarf shrubs-small herb-green moss, 2 —
small herb, 3 — small herb-broad herb, 4 — broad herb. ECG: Br — boreal; Nm — nemoral; NW —
nitrophilic-wet-herb; Md — meadow-herb; Eg — edge-herb; St — steppe-herb; Ad — adventive; Olg —
oligotrophic-bog herb; Wt — marshy-herb.
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B coobmiecTBax MenKOTpaBHOM Tpymiibl (2) ydactre 00peaabHBIX BUIOB HEMHOTO CHHKACTCS
3a CUET YMEHbIICHHUS Y4acTUs KyCTapHUYKOB M 3€JeHBIX MXOB. J{oyig OopeanbHOro MeIKOTPaBbs
CTAaHOBUTCSI HECKOJIBKO BBIIIIE, YeM B Ipeaslaymieil rpymnmne — 52%, OopeallbHbIX KyCTapHHUYKOB —
1.5%, a GopeanbHBIX MXOB — 8%. 3aT0 /10Ji1 HEMOPAJILHBIX BUIOB YBEIUYUBACTCS IO CPABHEHUIO C
npeablayen rpynnoi — 25%, np. HOKpeITHE BUAOB OCTAIbHBIX IPYIIT HE3HAYUTENIBHO: OMYILIEYHO-

nyroBeie — 7%, HUTPOPHUIBHO-BIAXHOTPABHBIX — 6%, BOJHO-OOJIOTHBIX M OJUTOTPOQHO-
00710THBIX — MeHee 1%. [l coobIecTB MeJIKOTPaBHO-UIMPOKOTPAaBHON rpymisl (3) XxapakTepHO
JalbHEWIIee CHUXKCHHE YydacTusi OopeanbHBIX BHAOB (OopeanmbHOE MenIKoTpaBbe — 39%,

OopeanbHbie MxU — 4%, OopeanbHble KycTapHUYKU — 1%) U yBenuueHue HeMopaibHBIX — 42%,
ydacTue BUJOB OCTAJbHBIX IPYMNN IO-IPEKHEMY HE3HAYUTENIBHO: OIYLIEYHO-TYroBelx — 6%,
HUTPO(DUIBHO-BIAKHOTPAaBHBIX — 6%, BOAHO-OOJNOTHBIX M ONUroTpopHbIXx — MeHee 1%. B
IMPOKOTPABHON Tpymme coobmectB (4) mnpeoOmamaoT HeMopaimbHbie BUABL (65%), momns
O6opeanbHOro MeNKOTpaBbs — 21%, GopeabHbBIX 3eTIeHbIX MXOB — 2%, 60peanbHbIX KYCTAPHUYKOB —
MeHee 1%, HUTpo(uIbHO-BIAKHOTPABHBIX — 7%, ydacTHe BUJIOB OCTAJIbHBIX TPYII HE3HAUUTEIHHO
(omyme4Ho-1yroBeiX — 4%; BOIHO-00IOTHBIX — MeHee 1 %). AIBEHTUBHBIC U CTEMHBIE BUABI BO
BCEX IpYyIIax cOCTaBIAIOT MeHee 1%.

Ornucanust 4eThlpex TPYII COOOIIECTB C yYETOM BHJIOB HA3eMHBIX SPYCOB pa3felieHbl 110
BUJIOBOMY COCTaBy B OpAMHALIMOHHOM mpocTpaHcTBe (puc. 4). C mepBoil OCbI0 BapbHUpPOBaHUS
CBSI3aHBl HM3MEHEHUS KHCIOTHOCTH M OOoraTcTBa IMOYB, a TaKXKE OCBEIIEHHOCTH, CO BTOPOU —
BI@XHOCTH 1ouB. HamGonpmas Koppemsiumsi HaGmogaercss ¢ kuciaotHoctsio (R=0.51) u
GorarcreoM mous (R*=0.35).
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Puc. 4. Pacnpenenenue enoBbIX U €JI0BO-MEIKOJMCTBEHHBIX COOOIIECTB C y4Y€TOM pPacTeHUM
MOYMHEHHBIX sIpycoB B ocsix NMDS opaunanmu. NMDS1 — nepBas ocbk BapeupoBanus, NMDS2 —
BTOpas OChb BapbUpOBaHUs. Ycrosuvle ob6o3nauenus. I'pynnbsl coobmiecTB: 1 — KyCTapHUYKOBBIE
MEJIKOTPAaBHO-3€JICHOMOIIHbIE, 2 — MEJIKOTpaBHble, 3 — MEJIKOTPaBHO-IIMPOKOTpaBHbIE, 4
HIIMPOKOTpaBHbIe. DKojornyeckue ¢akropel: L — ocBemenHoctb, M — BiaxHoCTh, N — G0raTcTBO
nmouB, R — kucnotHocts mouB (Chernenkova et al., 2020). Fig. 4. Distribution of spruce and spruce-
small-leaved communities in NMDS ordination axes. NMDS1 — first axis of variation, NMDS2 —
second axis of variation. Communities groups: 1 — dwarf shrubs-small herb-green moss, 2 — small
herb, 3 — small herb-broad herb, 4 — broad herb. Ecological factors: L — light, M — moisture, N —
nutrients, R — soil reaction.
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Takum o00pa3oMm, aHamM3 COCTaBa PACTUTEIBHOCTH HA3EMHBIX SIPYCOB YETBIPEX TPYIII
coo0MIecCTB (KYCTapHUYKOBBIX MEJIKOTPABHO-3€JICHOMOIIHBIX, MEJIKOTPaBHBIX, MEJIKOTPaBHO-
IIMPOKOTPABHBIX U IIMPOKOTPABHBIX) €JIOBBIX U €JI0BO-MEIKOJIUCTBEHHBIX JIECOB BBISIBUII MEPEXO]
0T OOpeaJlbHOTO J0 HEMOPAIbHOIO BHJIOBOTO COCTaBa. B dWacTHOCTH, TpH MEpexoie OT
KYCTapHUYKOBOM  MEIKOTPAaBHO-3€JCHOMOIIIHOM K IIMPOKOTPaBHOW TIpymdme B  3KOJIOro-
[IEHOTHYECKOM CIIEKTpE JI0JII OOpeallbHOM TpyIIbl BUOB YMEHBIIUIACH B 3.5 pasa, a 10y BUIOB
HEMOpAIbHOW TPYNIBl YBETUYMIIACh, COOTBETCTBEHHO, — B 3 pas3a. PasHble Tumbl cooOiecTB
MIPUYPOUCHBI K OMPEACIICHHBIM IKOJOTUYECKUM YCJIOBHUSM, CBA3AHHBIMHU C YCIOBUSIMH OCBEILCHUS
Y IOYBEHHBIMH XapaKTEPUCTHUKAMHU.

Ha onammmadTHOM ypoBHE B Ipeneiax peruoHa TakKe OTMEYeHa CyOmmpoTHas
muddepeHnmanys eIoBbIX U €JI0BO-MEIKOJIMCTBEHHBIX coobmecTB (puc. 5). B cooTBercTBUU C
kaproii «JlanamadTer MockoBckoi oOiactu» (AHHEHCKas u 1p., 1997), Oonbimas 4acTh OT
neconokpbIToi momaau (30-40%) e10BBIX U €JI0BO-MEIKOJIMCTBEHHBIX COOOIECTB OTMEYCHA Ha
CmoneH0-MOCKOBCKOI MOpeHHOH BO3BbIIIEHHOCTH — B CMosieHcKoil 1 MockoBckoit ®I'TI (ceBep u
CeBEepo-3amajl peruoHa), B MEHBIIECH CTENeHM — B BOCTOYHOM M FOKHOM 4YacTX MOCKOBCKOTO
pernona. MuHuManpHOE Tp. TOKpHITUE eNbHUKOB (MeHee 10%) nHabmiomaercs B 3aO0KCKOW U
Cpennepycckoi TPOBUHIIUSAX, TJI€ UMEET MECTO MePeX0]] B 30HY IIUPOKOIUCTBEHHBIX JIECOB.

348 36° 8.1 38°p.a 40° 8.1 Puc. 5. Pacipenenenne eosbix v
; - €JIOBO-MEJTKOJIMCTBEHHBIX
coobmiecTB B npeaenax OITI (1 —
Bepxne-Bomxkckas, 2 —
Cmonenckas, 3 — MockoBckas,
4 — MockBopenko-Oxckas, 5 —
Memepckasi, 6 — 3aokckas, 7—
Cpennepycckas) B %  or
JIECOTIOKPBITOM TJIOIIA/IH.
Fig 5. Distribution of spruce and
spruce-small-leaved communities
in physical-geographical
provinces as a percentage of forest
cover area (1 — Upper Volga pr.,
2 — Smolensk pr., 3 — Moscow pr.,
4 — Moskvoretsko-Oka pr., 5 —
Meshchera pr., 6 — Zaoksky pr.,
7 — Central Russian pr.).
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B pesynbrare 6osiee npoOHON KitacCH(pUKAIIMN COOOIIECTB €IOBBIX U €I0BO-MEIKOJINCTBEHHBIX
JIECOB BBIJCIICHO & TPYII acCOLMAlUN, pPa3THYaAONUXCSd 10 MPOUCXOKIACHUIO, COCTaBY
PacCTHTEIHLHOCTH JIPEBECHOTO M MOTYUHEHHBIX SIpycoB (pHC. 6). EJ0BO-MEIKOIUCTBECHHBIE JIeCa MBI
paccMaTpuBaeM Kak KOPOTKOIPOU3BOJIHYIO CTAJIMIO €JIOBBIX JIECOB, (POPMUPYIOUIUXCS HA MeECTe
BBIPYOOK B pe3yJibTaTe, Kak CIIOHTAHHOW CYKIIECCHH, TaK U B TIPOIECCE PA3BUTHS €IOBBIX KYIBTYP,
YTO corjiacyercs ¢ mno3uuuen napyrux uccieposatenei (Humenko, 1972; OpnoB u ap., 1974;
Temmeras 1994; PactutenbHocTh MOCKOBCKOM 001aCTH ..., 1996). CMemaHHbIii cOCTaB IPEBOCTOS
MOXKET (OpPMHUPOBATHCA TaKXKe B pe3ylbTaTe AaKTHBHOTO BO30OHOBICHHS Oepe3bl B EIIOBBIX
KylIbTypax NpH HECOOTBETCTBYIOIIEM KauecTBe yxoia. B cocraBe en0BO-MeNKOIMCTBEHHBIX
COOOIIIECTB B PaBHBIX JIOJISIX MPUCYTCTBYET €1b U Oepe3a (¢ HeOOIbIIoi MPUMEChI0 OCHHBI), TOTIa
KaKk B €JIOBBIX Jiecax MpeoOianaeT e€idb ¢ HeOONbLIOW NPUMECHI0 MENKOIMCTBEHHBIX BHUOB
nepeBbeB. Huke 1Mo equHOM cxeme ¢ y4eTOM JAMarHOCTHUYECKUX MPU3HAKOB, COCTABA U CTPYKTYPHI
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COOOIIECTB, a TAKKE JKOJOTUU U MPOCTPAHCTBEHHOTO PACHPEICICHUS B paMKax JaHIIIaPTHBIX
equaul (OI'TI) mana ux XapakTEpPUCTHKA.

1) Enoevie Kycmaphuukogsle MeaKompasHo-3e1eHOMOULHble Neca

EnoBeie ¢ Oepe3oil, OCHMHON M COCHOM KyCTapHMYKOBBIE MEJIKOTPaBHO-3€JICHOMOIIHbBIE
(poto 1). Mannas rpymnma Haubojiee YacTO TPEACTABICHA €IbHUKAMU HEePHUYHO-OPYCHUUHBIMU
KucauyHo-3eneHomownvimy. VI3 Hanbonee OMU3KHUX MO COCTaBy B ATy TPYIIy MOXHO OTHECTH
ACCOIMAIUIO e1bHUK08 Kucauuno-3enenomownsix (Peicun, CaBenbea, 2007).

CyknmeccuoHHBH cTaTyc. EnoBele KycTapHUUKOBBIE MEIKOTPABHO-3€JICHOMOIIIHBIE
Jieca MPU3HAHbI OOJILITMHCTBOM aBTOPOB YCIOBHO KOPEHHBIM THIIOM Jieca.

< -
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®oto 1. BHemHuii BUI €NOBBIX KYCTapHUYKOBBIX MEJIKOTPAaBHO-3€JIEHOMOIIHBIX COOOIIECTB
(rp. Nel) r.o. Kimua (doro O.B. Mopososoii). Photo 1. Spruce-forest small herb-green moss
communities in Klin district (Photo by O.V. Morozova).

JuarHocTHUYEeCKHUE MPHU3HAKHU

JlnarHocrudeckue Bumbl: Picea abies (A)’, Frangula alnus (B), Vaccinium myrtillus, V. vitis-
idaea, Calamagrostis arundinacea, Luzula pilosa, Melampyrum pratense, Maianthemum bifolium,
Orthilia secunda, Sorbus aucuparia, Trientalis europaea, Pleurozium schreberi, Hylocomium
splendens.

Coornomenne OII: mpeobnamaer GopeanbHas rpynmna (72%), 1o HEMOpPAIbHBIX BHJIOB
cpaBHHUTENbHO HeBenuka (12.4%), ydacTue OCTaNbHBIX TPYNN HE3HAUYUTENHHO (OMYyIIEYHO-
ayroBble — 5.3%; HUTPOQUIbHO-BIaKHOTpaBHbIE — 3%; BOJIHO-OOJIOTHBIE M OJUTOTPOdHO-
oosoTHBIC — 7.4%).

CocTaB U CTpPyKTypa

3 . . o Y Y

3nmecs u nanee — 0003HaUCHHE IPYCOB: A — IPEBECHBIN spyC, rie Al — mepBHIii ApeBecHBIH, A2 — BTOPOil IpeBECHBIH,
A3 — tpermit gpeBecHbI; B — mompocT; C — TpaBbl, KyCTapHHYKH, a TAKXKE HEBBICOKHE KYCTApHHKH M TIOJIPOCT
JIepeBbEB 10 1 M BBICOTOM.
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Koucrantnele Bunel: Picea abies (A, B, C), Frangula alnus (B), Sorbus aucuparia (B),
Calamagrostis arundinacea, Carex digitata, Convallaria majalis, Dryopteris carthusiana, Luzula
pilosa, Maianthemum bifolium, Orthilia secunda, Oxalis acetosella, Rubus saxatilis, Solidago
virgaurea, Sorbus aucuparia, Trientalis europaea, Vaccinium myrtillus, V. vitis-idaea, Hylocomium
splendens (D), Pleurozium schreberi.

JlomunanTabie BUIb: Picea abies (cpeanee mp. mokpsitne Al — 52%°, A2 — 27%, B — 18%),
Juniperus communis (B — 8%), Sorbus aucuparia (14%), Calamagrostis arundinacea (10%), Oxalis
acetosella (28%), Rubus saxatilis (7%), Vaccinium myrtillus (22%), Hylocomium splendens (15%),
Pleurozium schreberi (25%).

HpeBocToii pazHoBo3pactHblil (50-130 net), coctout u3 2-x sipycoB. Bricota 1 apeBecHoro
apyca (Al) B cpeanem coctaBisier 28.5 M, COMKHYTOCTb KPOH JI€PEBbEB B spyce 64%", on
chopMHUPOBaH, TJIABHBIM 00pa3oM, eibio Picea abies (52%), ¢ yaactuem Betula spp. (B. pendula, B.
pubescens — 9.4%), Pinus sylvestris (11%), pexe Populus tremula (6%). Beicota 2 noabsipyca (A2)
— okoJio 19 M, comkHyTOCTh — 24%. [Ipeobnanaer B ocHOBHOM Picea abies (27%), pexe Betula spp.
(B. pendula, B. pubescens,; 8%), equnnunsl Tilia cordata (5%) u Quercus robur (3%). Iloapoct
MPEACTaBJICH aKTUBHO BO30OHOBIsAOMICHCS Picea abies (17%), unoraa npucyrctByet Tilia cordata
(3%), Quercus robur (2%) u Populus tremula (1%).

KycrapHuKoBBIi sIpyC BBIpaK€H HE BCETA, €ro MPOEeKTUBHOE (TIp.) MOKPBITHE BapbupyeT oT 10
1o 20% (B cpeanem 18%), Boicota — 2.5 m. Yare Bctpeuaetcs Sorbus aucuparia (14%), Frangula
alnus (7%), Corylus avellana (7%) u Lonicera xylosteum (4%), pexe Viburnum opulus (2%),
Juniperus communis (8%) u Sambucus racemosa (2%), nnorga ormedensl Salix cinerea (8%), S.
caprea (3%) n Padus avium (6%).

TpaBsiHO-KyCTapHUYKOBBIA sIpyc (cpenHee mp. mokpeithe 58%) mpeacraBieH OopeanibHBIMU
BUJIaMH KYCTapHUYKOB — Vaccinium myrtillus (22%) wn V. vitis-idaea (22%) u OGopeaqbHbIM
MenkoTpaBbeM. Hanbombiee np. nokpsitue otmeueHo y Calamagrostis arundinacea (10%), Oxalis
acetosella (28%), xoTsi ¢ HauOOJIBIIMM MOCTOSHCTBOM IPUCYTCTBYIOT BHUJABI C MEHBIIUM IIp.
nokpeitueM: Gymnocarpium dryopteris (3%), Maianthemum bifolium (3%), Luzula pilosa (3%),
Trientalis europaea (2%), Rubus saxatilis (7%), Solidago virgaurea (1%), Pyrola rotundifolia
(4%), Orthilia secunda (2%), Fragaria vesca (4%). Cpenu HEeMOpPaIbHBIX BUJOB JOCTATOYHO YacTO
ot™meueHsl Ajuga reptans (2%), Carex digitata (3%), Convallaria majalis (5%), Dryopteris filix-
mas (3%), Mycelis muralis (2%), Paris quadrifolia (1%). 3 HUTpopm1bHO-BIa>KHOTPABHBIX BUOB
JIOCTaTOYHO 4acTo BCTpeuaercs Athyrium filix-femina (6%).

Hazemuble mxu umeror mp. mokpeitue 60%. IIpeoGnanaioT TUNWYHBIE OOpeanbHbIE BHJBIL:
Pleurozium schreberi (25%) w Hylocomium splendens (15%), dacto BcTpeuatorcst Dicranum
polysetum (6%) u D. scoparium (4%), pexe Polytrichum commune (5%), a Takke BHUIbI H3
HeMOpaJlbHOU CBUTHI — Plagiomnium affine (4%), Rhodobryum roseum (6%) w Sciuro-hypnum
curtum (1%).

BunoBoe pasHooOpasume. Bcero B mneHodsope €IbHUKOB KyCTaPHUYKOBBIX
TpaBsIHO-3€JIECHOMOIIHBIX 185 BHIOB pacTeHmii: cocyaucTtbix — 151, moxooOpasueix — 34. B
JPEBECHOM sipyce — 8 BUIOB, KyCTapHUKOBOM — 24 (15 BHI0B KyCTapHHUKOB, 9 1€pEBbEB), TPABSIHO-
KyCTapHUYKOBOM — 144 (12 npeBecHBIX U KyCTapHUKOBBIX BUIOB). B cooliIecTBaX HACUUTHIBACTCS
oT 23 10 56 BUAOB, B cpeaHeM — 34.

Dkonorwus. /lnamazoH KUCIOTHOCTH TMOYB IO HKOJOTMYECKUM IIKajgaM (C y4eToM Ip.
MOKPBITHS) cocTaBisieT 2.3-4.8, nuamna3oH BIaXHOCTH MOYB — 4-7.4, 6oraTcTBa MOYB MUHEPATHHBIM
a30ToM — 2.9-6.3. [1ouBBI AEPHOBO-I10/130JIMCTHIE TIIEEBATHIEC U OTJICCHHBIE B PA3HOM CTENCHH.

4 [IpoexTHBHOE TTOKPHITHE JepeBhEB sipyca (JIOO KOHKPETHOTO ApeBecHOro Buaa) — m3mepsercs oT 0 mo 100%, roe 0 —
oTcyTcTBUE epeBbeB, 100% — KpOHBI OTHOCTBIO 3aKPHIBAIOT HEOO.

> COMKHYTOCTb KDOH OOBIYHO OLECHMBACTCS B JONAX OT €AMHUIBL OJHAKO, MOXKET H3MEpATCS TaKKe, KaK |
npoektuBHoe NokpbITHe (0T 0 10 100%) B 1ensix 6osbIeii HHPOPMATHBHOCTH.
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[Monoxenue B nmaumamadre (penbed). ENpHUKK KyCTapHUYKOBBIE MEIKOTPABHO-
3€JICHOMOIITHBIE OTMEUYEHBI 10 CKJIOHOBBIM YacTSIM MOPEHHBIX OCTaHIIOB CO CpETHEICPHOBO-
CPEAHEIOI30JIUCTBIMU  CYIECYaHO-CYTJIMHUCTBIMU TIOYBAMHU TP YPOBHE TPYHTOBBIX BOA 2-4 M
(Peicun, CaBenbena, 2007).

JlMCHIepCHOHHBIA aHAJM3 pACIpeNeNeHUs BbBIICICHHBIX TPYNI AaCCOLHMALUA EJIbHUKOB H
XapaKTepUCTHK penbeda IMoKasan, 4YTO paccMaTpuBaeMble TPYIIBl CTATHCTUYECKA 3HAYMMO
OIPEACIISIIOTCS. XapaKTepuUCTUKaMH penbeda. ENbHUKM MeNKOTpaBHO-3€ICHOMOIIHBIE 3aHUMAIOT
HanOoyiee TOHMKEHHBIC, IJIOCKHE M CIA0OHAKIIOHHBIE TO3MLIMU BOJOCOOPHBIX TEPPUTOPUI
(YepnenwkoBa u ap., 2015).

2) Enogvie c yuacmuem depesvl u 0CUHbL MENKOMPAGHDbBIE 1eca

EnoBeie neca ¢ ydacTheM MENKOJIMCTBCHHBIX IOPOJ MEJIKOTPaBHBIC, C MPeo0alaHueM
KUCJIMLBI U APYTHX TA€XKHBIX BHJIOB, JOBOJBHO BBICOKHM IIp. MOKPBITUEM HEMOPAJIbHBIX BUOB.
Mox0BOi1 TOKPOB HE BCET/Ia BEIPAKEH U 00pa30BaH MXaMH Pa3HBIX rpymil. [pyma MenKoTpaBHBIX
€JIIbHUKOB OOBENIUHACT elbHUKU KUCIUYUHbIE, YePHUUHO-KUCTUYHbIE U NANOPOMHUKOBO-KUCIUYHbIE

(doro 2).

®oto 2. BHemHmi BUA €10BOr0 KUCIn4HOTo Jieca (rp. Ne 2) r.o. Uctpa (porto E.I'. CycnoBoit).
Photo 2. Spruce forest with Oxalis acetosella in Istra district (Photo by E.G. Suslova).

CykmecCHOHHBIH cTaTyc. 3HaUATeNbHAas 4YacTh €IBHUKOB MEJIKOTPABHBIX
npencrasieHa §0-eTHUMH KyibTypamu. [Ipu 3ToM copmupoBaBiIecs K HACTOALIEMY BPEeMEHHU
3penble (UTONEHO3bl HMCKYCCTBEHHOTO IPOUCXOXKACHUS MPHOIMKAIOTCS MO0 CBOEMY COCTaBy M
CTPYKTYpE K YCIOBHO KOPEHHBIM THIIaM JiecHbIX coobects (Hocosa u ap., 2009; ITecteposa u ap.,
2012). Camxenue »>AUPUIMPYIONMICH pOJIM JIPEBECHOTO TI0J0orTa €1 B MOHOJIOMHHAHTHBIX
coobmiectBax 80-100 ner cBsi3aHO ¢ 0Opa3oBaHMEM BETPOBAJIBHBIX OKOH B MpoIlecce pacraja
IpeBocTosi. B pesynmbTare pekHMM HOCTOSHHOTO 3aTCHEHHMS, MOBBIIICHHOW BIQYKHOCTH BO3AYXa H
3aJiepKaHue KPOHAMH OCaJKOB CHIDKAIOTCS, YBEJIMYHMBACTCS OHBaTpaHcnupanus. B okHax
MOSIBJISIETCS JINMA, JICIMHA W TallOPOTHUKH, MIPOMCXOANT MHBA3HBHOE BHEAPCHHE W JTalbHEHIIee
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YBEJIMUEHUE YHUCJIAa BUJIOB HEMOPAIBLHOTO IMUPOKOTpaBbsi (Paris quadrifolia, Mycelis muralis,
Circaea alpina, Actaea spicata, Galium odoratum). ABtropsl mMoHorpadpuu «Jleca CeBepHOTO
[MogmockoBes» (1993) cuuTaroT eIBHUKM KHUCJIMYHBIE, Mpou3pacTatoume Ha KimHcko-
JIMUATPOBCKOM IpsiA€, CTAAUEN BOCCTAHOBJIEHHUS IIUPOKOJIUCTBEHHO-EJIOBBIX JIECOB.

JuarHocTuuyecKkue MPU3HAKH

Coornomenne JII': yuyactue OopealibHbIX BUIOB — 62%, nosigs HeMopaibHbIX — 22%, mp.
MOKPBITUE BUJIOB OCTaJbHBIX TPYII HE3HAUUTEIHHO (OMYyLICUYHO-IYroBble — 8%, HUTPOPHIBLHO-
BIIAXXHOTpaBHbIE — 7.4%; BogHO-0010THBIE — 0.3%).

Huarnoctuueckue Buabl: Picea abies (A), Oxalis acetosella (C).

CocTtaB M cTpyKTypa

Koncrantaelie Bunst: Picea abies (A, B, C), Betula pendula (A), Corylus avellana (B), Lonicera
xylosteum (B), Sorbus aucuparia (B, C), Ajuga reptans, Athyrium filix-femina, Dryopteris
carthusiana, D. filix-mas, Gymnocarpium dryopteris, Fragaria vesca, Luzula pilosa, Mycelis
muralis, Oxalis acetosella, Paris quadrifolia, Rubus saxatilis, Pleurozium schreberi (D).

Jomunantuele Buabl: Picea abies (cpeanee mp. nokpeitue Al — 50%, A2 — 23%, B — 20%),
Corylus avellana (B — 11.2%), Sorbus aucuparia (B — 8.3%), Oxalis acetosella (C, 45.6%),
Eurhynchium angustirete (D, 15.8%).

HpeBoctoii paznoBo3pactHbiit (40-120 net), cpenuuii Bo3pact — 80 J1eT, COCTOUT U3 2-X SIPYCOB.
Bricotra 1 npeBecHoro sipyca (Al) B cpeanem cocraBisieT 29 M, coMmkHyTocth — 60%,
copMHpOBaH, TIaBHBIM 00paszom, u3 Picea abies (50%), ¢ yuactuem Betula spp. (B. pendula,
B. pubescens) (11%), Populus tremula (8%). Boicota 2 noapsipyca (A2) — 19.5 M, COMKHYTOCTb —
30%. Ilpeobnanaer Ttakxke Picea abies (23%), pexe Betula spp. (B. pendula, B. pubescens) (9%).
[Toppoct npencrasien Picea abies (20%), pexxe npucyrctByet Acer platanoides (3%), Populus
tremula (4%), Tilia cordata (3%) n Quercus robur (2%).

KycrapuukoBslii sipyc umeet np. nokpeitue 20%, Beicota — 3 M. Haubosee yacto oTME4eHbI
nentuHa Corylus avellana (11%), psouna Sorbus aucuparia (8%), sxumonocts Lonicera xylosteum
(6%), xpymna Frangula alnus (3%).

Tpasiublli sipyce (cpenHee mp. MOKpbiTHE 64%) MpeAcTaBleH C Y4E€TOM IIp. MOKPBITHUS B
OCHOBHOM OopeanbHbiMU Bunamu: Oxalis acetosella (46%), Rubus saxatilis (5%), Circaea alpina
(9%), Gymnocarpium dryopteris (4%), Luzula pilosa (2%). VI3 HeMOpaJbHBIX BHUJIOB YacTO
npucytcTByT Dryopteris filix-mas (3%), Mycelis muralis (3%), Paris quadrifolia (2%) n u3
HUTPOPUIBHO-BIIAXKHOTPABHBIX BUAOB — Athyrium filix-femina (7%). IlpakTH4eCKH TMOCTOSHHO
BcTpevaercst Dryopteris carthusiana (5%).

HazemHble MXu UMEIOT IIp. TOKPBITHE B cpeHeM 36%, JOMUHAHTBI B COCTaBE OTCYTCTBYIOT, C
HEBBICOKHM TIp. TOKPBITHEM BCTpedaroTcst Atrichum undulatum (6%), Dicranum scoparium (2%),
Eurhynchium angustirete (16%), Hylocomium splendens (6%), Plagiochila porelloides (4%),
Plagiomnium affine (3%), Pleurozium schreberi (6%), Rhytidiadelphus triquetrus (8%), Sciuro-
hypnum curtum (2%).

Pasznoo0Opa3ue. Bcero B 1ieHodnope enbHUKOB MENKOTpaBHBIX 203 BUAOB pacTeHUil: u3
HUX COCYIUCTHIX — 166, MOXx000pa3HbIX — 37. B npeBecHOM sipyce — 8 BUJIOB, KyCTapHUKOBOM — 22
(14 BumOB KyCTapHUKOB, 8 JAEpeBbEB), TPaBsHO-KycTapHUYKoBOM — 156 (15 npeBecHbIX u
KYCTapHUKOBBIX BUJIOB). B coobmiecTBax HacuuThiBaeTcs ot 18 10 57 BUI0B, B cpenneM — 37.

Dkonorwus. /lnamazoH KUCIOTHOCTH TMOYB IO HKOJOTMYECKUM IIKajgaM (C y4eToM Ip.
MTOKPBITHS) cocTaBisieT 3.1-6, quana3oH BIAKHOCTH MOYB — 4.7-6.3, 6oraTcTBa MOYB MUHEPATHHBIM
a30ToM — 3.5-6.5. [1ouBBI IE€pPHOBO-TIOA30IUCTHIE TJIEEBATHIE U OTJICEHHBIE.

[Tomoxenwue B unanagmadTte (penmved). Ilo mammeim JLIL Peicuna wu
JL.LM. CagenbeBoii (2007), cooOiecTBa, OTHECEHHBIE HAMU K TPYIIE acCOLMalUii MEIKOTPAaBHBIX
OopeanbHbIX €IbHUKOB, KaK MPaBUJIO, PACIPOCTPAHEHBI Ha MOJOTHX CKJIOHAX CJIa00 BBIPAKEHHBIX
BCXOJIMJICHHM Ha (DIIIOBHOTIIANMATBHBIX paBHMHAX. EIRHUKM C ydacTHeM YEpHUKH, TI0O MHEHHUIO
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3THX JK€ AaBTOPOB, MPEANOYUTAIOT 0Oojee APESHHUPOBAHHBIE MECTOOOMTAHUS BEPXHHUX YacTel
MOPEHHBIX OCTAHI[OB CO CPEIHENOI30JIMCTHIMH JIETKOCYTJIMHUCTBIMH II0YBAMH C YPOBHEM
TPYHTOBBIX BOJ Oonee 4 M. OmHAKO, MO HAIIKMM JaHHBIM JAUCIIEPCUOHHOTO aHAlM3a, COOOIIecTBa,
OTHCCCHCHBIC K CJIbHUKaM MCJIKOTpaBHbIM, 3aHHUMArOT HaI/I6OJIC€ MMOHMKCHHBIC W BOTHYTBIC
nosunuu (YepHeHbpKkoBa u p., 2015).

3) Enoevle meakompagHo-uiupoKompaegHsle jieca

EnoBeie neca c¢ Oepe3oil, OCHHOM M COCHOW MEJIKOTPaBHO-IIMPOKOTPABHbIE, Yalle BCErO
JICIIMHOBBIE 3€JICHYYKOBO-KUCIUYHBIE. biaronaps cio)KHOMY cOCTaBy JPEBECHOTO sipyca, a TaKkxKe
KOMOMHAIMSIM  Pa3IMYHbIX JOMUHHUPYIOUIMX CHHY3UH HEMOPAJIbHOTO pa3HOTPaBbs IS ITOH
IPYNIbl XapaKTEPHO BBICOKOE THIOJOTHYECKOE pa3HOOOpaszue, OTMEUYEHHOE U B paboTax Jpyrux
uccnenosareneid (Mnbunckas u ap., 1982; Pacurensnocts ..., 1996; Pricun, CasenbeBa, 2007).
OmnwucaHbl ClEYIOUIME AaCCOLUUALMU: KUCTUUHO-3ENIeHYYKO8ble, KUCTUUHO-80]I0CUCTO0COKO8bIE,
JIeUWUHOBbLE KUCTUYHO-BOTOCUCTNIOOCOKO8bIE, NeUUHO8ble KUCIUYHO-wupokompasubsie (GoTo 3).

CykneccuoHHBH cTaTyc. EnoBble MenkoTpaBHO-IIMPOKOTpaBHbIE Jieca, [0
MHeHuto C.®. KypnaeBa (1968), oTHOCSTCS K CyOHEMOpaJIbHBIM, OHU IIUPOKO IPEICTaBICHbI Ha
tepputopun KnnHcko-/IMUTPOBCKOHM Ipsbl U MO €€ CKJIOHAM, NPEACTaBisisl HEKUH IMepexo] K
30HAJIBHBIM IIMPOKOJUCTBEHHO-XBOMHBIM Jiecam (OrypeeBa, bynmakoBa, 2006). Ilpu sTom
HEKOTOpbIe COOOIECTBA U3 JAHHOM IPYMIbI NPEACTABISAIOT, BO3MOXKHO, CTAJMI0 BOCCTAHOBJICHUS
nocjae pyoOOK B XBOWHO-IIMPOKOJHMCTBEHHBIX JiecaX WM CTapble TpaHCPOPMHPOBAHHBIC
necokynbTypsl (Cycnosa, 2019).

®oto 3. BHenHu BUI €I0BOT0 MEIKOTPAaBHO-IUPOKOTpaBHOTO Jjeca (rp. Ne3) r.o. Knun (doto
O.B. Mopo3sosoii). Photo 3. Spruce small herb-broad herb forest in Klin district (Photo by
0.V. Morozova).

JJuarHocTUUYECKHE MPU3HAKHU
Huarnoctuueckue Bunwl: Picea abies (A), Corylus avellana (B), Ajuga reptans.
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CootHomenue DOUI™: nons 6opeanbHbIX BUIOB — 48%, HeMopainbHbIX — 39%, ydacTtue BUJIOB
OCTaJIbHBIX TPYII HE3HAYUTENIBHO (OIMYyIIEYHO-TYroBble — 7%); HUTPOPUIbHO-BIAKHOTPABHbIE —
5.8.%; BogHOo-0050THBIE — 1.8%).

CocTtaB U cTpyKTypa

Koncrantaele Bunst: Picea abies (A, B, C), Betula pendula (A), Corylus avellana (B), Lonicera
xylosteum (B), Sorbus aucuparia (B), Ajuga reptans, Athyrium filix-femina, Convallaria majalis,
Dryopteris carthusiana, D. filix-mas, Gymnocarpium dryopteris, Luzula pilosa, Maianthemum
bifolium, Oxalis acetosella, Paris quadrifolia, Rubus saxatilis.

Jomunantuele BUnbIL: Picea abies (cpennee mp. nokpeitue Al — 54%; A2 — 22%; B — 15%),
Corylus avellana (B, 24%), Carex pilosa (14%), Galeobdolon luteum (18%), Oxalis acetosella
(36%).

HpeBoctoii paznoBospactHblii (50-160 net), cpeanuit Bo3pact okosio 100 jet, cocTouT u3 2-x
apycoB. Breicota 1 npeBecHoro sipyca (Al) B cpemHem cocraBisier 29 M, comkHyTocTh 70%,
chopMupoBaH TiaBHBIM oOpa3zoMm u3 Picea abies (54%), ¢ ydactuem Betula spp. (B. pendula,
B. pubescens — 8%), ¢ ywactuem Populus tremula (8%), Pinus sylvestris (10%). Bsicota 2
npeBecHoro spyca (A2) — okono 19 M, comknyrocts — 30%. Ilpeobnanaer Ttakxke Picea abies
(22%), pexe Betula spp. (B. pendula, B. pubescens — 5%), enuanunsl Tilia cordata (7%) n Quercus
robur (3%). lonpoct npencrasnen Picea abies (15%), pexe npucytrctByet Acer platanoides (6%),
Populus tremula (4%), Tilia cordata (12%) u Quercus robur (3%).

[TpoexkTBHOE MOKPBITHE KyCTapHUKOBOIO sipyca — 38%, BbricoTa — 3.7 M. OcOOEHHO 3HAYUMO
yuactue u oomnue Corylus avellana (24%) n Sorbus aucuparia (9%), BcTpedarotcs Takxe Lonicera
xylosteum (4%) u Frangula alnus (3%).

B TpaBsHoMm sipyce (cpemHee mp. HOKpbITHE 65%) sipkrie AOMUHAHTBI HE BBIPAXKEHBI, OH
MPEACTABJICH CMEIIAHHBIM COCTaBOM W3 OopeanbHbIX BUAOB: Oxalis acetosella (36%), Rubus
saxatilis (8%), Equisetum pratense (7%), Calamagrostis arundinacea (7%), Circaea alpina (7%),
Maianthemum bifolium (3%), nemopanbubix: Galeobdolon Iluteum (18%), Carex pilosa (13%),
C. digitata (3%), Dryopteris filix-mas (4%), Ajuga reptans (5%) 1 HUTPOPHUIBLHO-BIAKHOTPABHBIX
BUNOB: Athyrium filix-femina (6%), Crepis paludosa (4%) u Carex digitata (3%).

HazemHble MXM HMEIOT Mp. MNOKpbiTHe 36%, COCTaB MONMHIOMUHAHTHBIN: Eurhynchium
angustirete (9%), Plagiochila porelloides (4%), Plagiomnium affine (8%), Pleurozium schreberi
(4%), Rhytidiadelphus triquetrus (5%), Sciuro-hypnum curtum (2%). IIpeobnanatoT HeMopaJlbHbIE
BU/IBI.

Pa3HooOpa3ue. Becero B neHodope eIbHUKOB MEIKOTPAaBHBIX 259 BHUJOB pacTeHUil:
cocyaucthix — 204, Moxoo0pa3HbIx — 55. B npeBecHoM sipyce — 12 Bui0B, KycrapHukoBom — 21 (14
BUJIOB KYCTApDHUKOB, 8 JE€pPEBbEB), TpPaBSHO-KycTapHUYKOBOoM — 199 (19 gpeBecHbIX u
KYCTapHUKOBBIX BUJIOB). B coobmiecTBax HacuuThiBaeTcs ot 22 10 60 BUI0B, B cpeHeM — 39.

Dkonorwus. /lnamazoH KUCIOTHOCTH TMOYB IO HKOJOTMYECKHUM IIKajgaM (C y4eToM Ip.
MOKpPBITUSI) cocTaBisger 3.5-6.5, nuana3oH BiaxHocTH mnoyB — 4.7-6.1, OorarctBa mOYB
MHUHEpaJIbHBIM a30TOM — 3.6-6.5. [TouBBI JEpHOBO-110/130JIMCTHIE TIIEEBATHIE.

[Tonoxenue B nanagmadrTe (penped). Jleca naHHOM rpynmbl pacnpoOCTpaHEHbI Ha
BBIMYKJIBIX W BBIPOBHEHHBIX JJIEMEHTaX BOJOCOOPHBIX IUIATO C JIEPHOBO-CPEIHETOI30IUCTHIMU
CYTJIMHHACTBIMH, XOPOIIO JIPCHHUPOBAHHBIMU TOYBaMH. MEIKOTPaBHO-ITUPOKOTPABHBIE €IbHUKU
TATOTEIOT K BOJOCOOPHBIM MPOCTPAHCTBAM W MOPEHHBIM BCXOJIMJICHHSIM M 3aHMMAIOT Yallle BCEro
CKJIOHOBBIe yacTH. Kak 1mokasan AMCIIEpCHOHHBIA aHAJN3, €JIOBBIE MEIKOTPABHO-IINPOKOTPABHBIC
cooOmiecTBa 3aHMMAlOT  BO3BBIIICHHbIE  CIa0OBOTHYTbIE  CIA0OHAKIOHHBIE IOBEPXHOCTHU
(YepnenwkoBa u ap., 2015).

4) Enosvle wiupokompasnswle eca
EnoBeie neca ¢ Oepe3oil, OCHMHOH, COCHOM W IIUPOKOIMCTBEHHBIMH BHUIAMH JCPEBHEB

OKOCUCTEMBI: 5KOJIOI'MA U INHAMUKA, 2020, Tom 4, Ne 3



YEPHEHLBKOBA, CYCJIOBA, MOPO30OBA, BEJISIEBA, KOTJIOB 77

KYCTapHUKOBBIC HIHMPOKOTpPABHLIC. bimskue TAKCOHBI, BBIACIICHHBIC aBTOpaMMW B paMKax
JOMHUHAHTHOW KJITaCCU(DUKAIMHA — BOJIOCUCHOOCOKOBbIE, 3CNEeHUYKO8ble U CHbINbEgble CIbHUKH
(Pwicun, CaBenneBa, 2007; ¢oto 4).

®oto 4. BHemHuii BUI enoBOro mupokoTpaBHoro yeca (rp. Ned4) r.o. Hapo-®omuucknii (dpoTo
H.I'. bensesoii). Photo 4. Spruce broad herb forest in Naro-Fominsk district (Photo by
N.G. Belyaeva).

CykmeccCHOHHBUH cTaTtyc. EnoBele MmMUpPOKOTpaBHBIE Jieca C  ydacTHEM
IIUPOKOJIMCTBEHHBIX ~ TOPOJ  JIEPEBBEB  TPEACTABIAIOT COOOH  Tepexoa K  30HAIBHBIM
IIUPOKOJIUCTBEHHO-XBOMHBIM JiecaM. [Ipu STOM HEKOTOphlE W3 JaHHOW TPYIIbBI SBISIOTCA,
BO3MOJKHO, CTQJIUSIMH BOCCTAHOBIICHHS TIOCJIE PYyOOK B XBOWHO-IIMPOKOJIMCTBEHHBIX JIECaX WIIN
CTapbIMH TpaHchopMupoBaHHBIME JiecoKynbTypamu (Cyciosa, 2019).

JAuarHocTHYeCKHUEe MPHU3HAKHU

Huarnoctuueckue Bumbl: Picea abies (A), Corylus avellana (B), Lonicera xylosteum (B),
Aegopodium podagraria, Asarum europaeum, Carex pilosa, Dryopteris filix-mas, D. carthusiana,
Galeobdolon luteum, Pulmonaria obscura, Ranunculus cassubicus, Stellaria holostea.

Coornomenne DUI': mpeobnanator HemopanbHble BUAbI (60%), monst OopeanbHBIX — 25%,
HUTPOPUIBHO-BIAXHOTPABHBIX — 7.6%, y4yacThe BHUIOB OCTAJbHBIX TPYII HE3HAYUTEIHHO
(omymeyHo-yrobie — 4.6%, anBeHTUBHBbIE — 3.9%, BOJHO-0070THBIE — 1.6%).

CocTtaB M cTpyKTypa
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Koncranraeie Bugbl: Picea abies (A, B), Corylus avellana (B), Lonicera xylosteum (B), Sorbus
aucuparia (B), Ajuga reptans, Asarum europaeum, Athyrium filix-femina, Dryopteris carthusiana,
Galeobdolon luteum, Maianthemum bifolium, Oxalis acetosella, Paris quadrifolia, Rubus saxatilis.
Stellaria holostea.

HomunanTtHele Buabl: Picea abies (cpeanee mp. mokpeitne Al, 51%; A2, 22%; B, 15%),
J0cTaTouHo 4acto B A2 — Acer platanoides (16%) u Tilia cordata (A2, 13%; B, 10.3%), Corylus
avellana (B, 29%), Sorbus aucuparia (B, 8%), Oxalis acetosella (19%), Aegopodium podagraria
(10%), Ajuga reptans (5%), Anemonoides nemorosa (27%), Carex pilosa (26%), Galeobdolon
luteum (27%).

HpeBocroii paznoBo3pactHbiit (30-160 ner), cpennuii Bo3pact aepeBbeB (Al) — 86 ner, cocTout
u3 2-x spycoB. Breicora 1 npeBecnoro sipyca (Al) B cpeanem cocrasisieT 29 M, coMkHyTOCTh 70%),
chopMupoBaH TIaBHBIM oOpa3zoMm u3 Picea abies (51%), ¢ ydactuem Betula spp. (B. pendula,
B. pubescens — 10%), Populus tremula (8%), Quercus robur (8%), pexe Tilia cordata (8%) n Pinus
sylvestris (6%). Beicota 2 moabsipyca (A2) — okoso 21 m, comxnytocth — 40%. [Ipeobnamaer Takxke
Picea abies (22%), pexe Tilia cordata (13%). Ilogpoct nipencrasnen Picea abies (15%), pexe
npucytcTByet Acer platanoides (7%), Tilia cordata (10%), unorna Quercus robur (5%).

[TpoekTUBHOE MOKPHITHE KYCTAPHUKOBOTO SIpyca MAaKCUMAJIBHO B €JIOBBIX JIeCaX 3TOrO TUIA — B
cpenaem 40%, Beicota — 4 M. Hambosiee 9acto ¢ BBICOKMM TIp. MOKpeITHeM oTmeueHa Corylus
avellana (29%), Bctpeuarotcst Lonicera xylosteum (7%) u Sorbus aucuparia (8%).

B tpaBsiHoM spyce (cpennee np. nokpeitue — 70%) npeobiagatoT HeMOpalibHbIE BUIBL: Ajuga
reptans (5%), Asarum europaeum (6%), Galeobdolon luteum (27%), Stellaria holostea (6%),
Stellaria nemorum (8%). Yacto BcTpeuaroTcs B HEOOJIBIIOM KoJu4ecTBe OopeanbHbie BUIbL: Oxalis
acetosella (19%), Maianthemum bifolium (3%), Rubus saxatilis (5%) u HUTpOPHIBHO-
BIIQXHOTpaBHbBIC — Athyrium filix-femina (7%).

Hazemuble Mxu umerot np. nokpeitue 30%, coctaB MONUIOMUHAHTHBIA — Atrichum undulatum
(3%), Cirriphyllum piliferum (2%), Eurhynchium angustirete (8%), Plagiochila porelloides (4%),
Plagiomnium undulatum (6%), P. affine (3%), Pleurozium schreberi (5%), Sciuro-hypnum curtum
(3%), S. starkei (2%), Rhytidiadelphus triquetrus (4%), Hylocomium splendens (5%).

Pa3HooOpa3ue. Becero B neHodope eIbHUKOB MEIKOTPAaBHBIX 252 BHUJOB pacTEHUM:
cocyaucThix — 198, MoxooOpa3Hbix — 54. B npeBecHoM sipyce — 15 Bua0OB, KycTapHUKOBOM — 26 (15
BUJIOB KYCTApHUKOB, 11 JepeBbeB), TpaBSIHO-KYCTapHUUKOBOM — 167 (cpean HUX 19 npeBecHBIX U
KYCTapHUKOBBIX BUJIOB). B coobmiecTBax HacuuThiBaercs ot 16 10 55 BUI0OB, B cpeiHeM 36 BUIOB.

Okxonorusd. JnanazoH KHUCIOTHOCTH MOYB IO HKOJOTHMUECKUM INIKajgaM (C y4eToM Ip.
MOKpBITUSI) cocTaBisger 3.3-6.9, nuana3zoH BiaaxHocTH mnoyB — 4.7-7.3, OorarcTBa IOYB
MUHEPAIBHBIM a30TOM — 3.7-6.5. I1ouBbI 1€pHOBO-IIO30JIUCTHIE.

[Tonoxenue B nangmadre (peabed). EnoBble mMpoKOTpaBHBIE Jieca WIParOT
3aMETHYIO pOJIb B CaMbIX BO3BBIIIEHHBIX MPUPOJAHO-TEPPUTOPHATBHBIX KOMILIEKCAX JaHAIIa(TOB
MOPEHHBIX pPaBHWH. MeCTOOOWTAaHUs JTHUX JaHAMA(TOB XapaKTEPU3YIOTCS OJIarONpUSTHBIM
COYEeTaHHEM XOpPOLIETO JpeHaka U BBICOKOW TpodHOCTH cyOcTpaTta (AHHEHcKas u ap., 1997). Ilo
MHeHuio B.B. Anexuna (1947), B gajsekoM HpoOLUIOM 3[€Ch MPOU3pACTaId IIUPOKOIUCTBEHHbBIE
Jeca, MPEeUMYIIECTBEHHO 1yOpaBhbl.

ENbHUKM TIMPOKOTPABHBIE BOIOCUCIIOOCOKOBble TIPUYPOUCHBI K BBITYKJIBIM 3JIEMEHTaM
BOJOCOOPHBIX IUIATO, B TO BpPeMs KaK Ha BBIPOBHEHHBIX YacTAX MOPEHHBIX BCXOJIMIICHUU Ha
XOPOIMIO JAPEHUPOBAHHBIX TTOYBAX Yallle OTMEUYCHBI SIbHUKHU 3el1eHUYKOBble, a TI0 HIDKHUM YacTsIM
MIOJIOTHX CKJIIOHOB — CHblMbegble.

5) Enoeo-menkonucmeennvie KyCmapHuuKoeble MeaKOmMpagHo-3e/1eHOMOULHbLE J1eca
EnoBo-0epe30Bo-ocHHOBBIE Jieca € OOpeallbHbIM MEIKOTPaBbeM, KyCTapHUYKaMU poja
Vaccinium v TOKpOBOM U3 OOpeanbHBIX 3eJIeHBIX MXOB ((oTo 5).
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®oTo 5. BHemHuil BUI €10BO-0epe30BOr0 KyCTApHHYKOBOTO MEJIKOTPABHO-3€JICHOMOIITHOTO Jieca
(rp. Ne5) r.o. Kimur (poto O.B. Mopo3ogoii). Photo 5. Spruce-birch-dwarf shrubs small herb-green
moss forest in Klin district (Photo by O.V. Morozova).

CykuneccuoHHBH cTaTyc.llpousBogHsie coobmecTBa, 00pa3ytoTcs MpHU 3apacTaHuU
BBIpYOOK Ha MECTE €JIOBBIX KYCTaPHHYKOBBIX MEIKOTPABHO-3€JICHOMOIIHBIX M KYCTapHHYKOBO-
MEJIKOTpaBHO-3eIeHOMOITHBIX JiecoB (Hutienko, 1972; OproB u ap., 1974).

JJuarHoCTHUYECKHE MPHU3HAKH

CoorHomenue DII: mpeobnanatoT pacteHus OopeanbHOM Tpynnbl (40.2%), HeMOpaabHbBIE
BHUIbI cOCTaBIAOT 31.7%, myroBo-omymiednsie — 10.3%, BogHO-0010THBIE — 9.7%, HUTPODUIBEHO-
BJIaXKHOTpaBHble — 4.7%. YdacThe Ipyrux IpyIil BUJOB HE 3HAYMTEIbHO. B GopeanbHOM rpymme
10751 KycTapHU4KoB — 15.1%, menkotpaBbs — 57.2%, OopeanbHbIX MXOB — 27.6%.

JuarHoctuueckue Buabl: Vaccinium myrtillus, Hylocomium splendens (D), Pleurozium
schreberi (D).

CocTtaB M cTpyKTypa

Koncrantasie Bunbl: Picea abies (Al, A2, B, C), Frangula alnus (B), Sorbus aucuparia (B, C),
Ajuga reptans, Calamagrostis arundinacea, Convallaria majalis, Dryopteris carthusiana, Luzula
pilosa, Maianthemum bifolium, Orthilia secunda, Oxalis acetosella, Rubus saxatilis, Trientalis
europaea, Vaccinium myrtillus, Hylocomium splendens (D), Pleurozium schreberi (D).

JomuHanTHble BUAbL: Betula pendula (Al, cpeanee np. nmokpsithe 25%), Picea abies (Al,
21%), Populus tremula (A1, 21%), Picea abies (A2, 23%), Tilia cordata (A2, 12%), Corylus
avellana (B, 13%), Frangula alnus (B, 6.8%), Picea abies (B, 17%), Sorbus aucuparia (B, 8.6%),
Asarum europaeum (5.5%), Calamagrostis arundinacea (9.8%), Convallaria majalis (8%),
Dryopteris carthusiana (6.8%), Orthilia secunda (5.6%), Oxalis acetosella (24%), Picea abies (C,
9.7%), Pyrola rotundifolia (9.8%), Rubus saxatilis (8.2%), Vaccinium myrtillus (19%), Pleurozium
schreberi (D, 10%), Rhytidiadelphus triquetrus (D, 10%), Sphagnum sp. (16%).

JlpeBocToii B OCHOBHOM JBYXbAPYCHBIA, COMKHYTOCTb — 60%, BhicoTa 25-30 (27.7) M. CocTout
u3 enu u Oepe3bl MOBUCIION, U3pEIKa MPUMECh COCTaBlsioT cocHa (Al, 6.6%) n/unu ocuna (Al,
21%). Bropoii nmpeBecHbI Spyc ¢ COMKHYTOCTBIO KpOoH 34% 00pa3oBaH €lbl0 C PeKON MPUMECHIO
Oepe3bI TOBUCTION.

COMKHYTOCTh KPOH KycCTapHUKOBOTo sipyca — B cpeaeMm 30% (10-50%). O6brunsl Frangula
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alnus n moapoct Picea abies, pexe Berpeuatorcs Corylus avellana, Lonicera xylosteum, Sorbus
aucuparia, NeMIMHA U psIOUHA MOTYT JOMUHUPOBATb.

TpaBsiHOM TTOKPOB UMeeT COMKHYTOCTh 60%. [IpeobnanaroT BUabI 60peabHOTO MEITKOTPABBS U
yepHuka. Cpean OopeanbHBIX TpaB JOMUHUPYIOT Oxalis acetosella, Rubus saxatilis, mectamu
3HaYuTeNbHOE Ip. nokpbiTHe y Calamagrostis arundinacea. I1ocTOSHHO TPUCYTCTBYET U MHOT/IA
nomunupyet Convallaria majalis, yacto Bctpewarotrcst Dryopteris carthusiana, Fragaria vesca.
bopeanbabie kycrapuuuku (Vaccinium myrtillus, V. vitis-idaea) e moctosiHHbl, HO V. myrtillus
MHOT/Ia IOMHUHUPYET; XapakTepHo npucyrctBue Orthilia secunda, HO B cpelHEM €€ TIp. MOKPHITHE
HeOoJIbIIIoE.

ITpoexTBHOE NOKpBITHE HazeMHBIX MXOB OT 20 no 90% (B cpenneM 50%). 3HAUMTENbHBIN
MPOLEHT COCTaBIAOT Pleurozium schreberi (ero mp. MOKpeITUE MOXeT pocturatb 60%) u
Hylocomium splendens (no 15%). Unorna obunen Rhytidiadelphus triquetrus (mo 38%). Ilp.
MOKPBITUE IPYTUX MXOB HEOOJBIIOE U BCTPEUYAIOTCSI OHU €IUHUYHO.

PasznooOpasue. B  1eHoduiope  XBOHHO-MEIKOJUCTBEHHBIX  KYCTapHUYIKOBO-
MEJIKOTPaBHO-3€JICHOMOIIHBIX JiecOB 179 BuAOB: cocymucThix — 146, Ha3eMHBIX MOXOOOPa3HBIX —
33. B npeBecHoMm sipyce — 11 BunoB, kyctapuukoBom — 21 (10 BuioB KycTapHukoB, 11 nepeBbeB),
TpaBsiHO-KyCTapHUYKOBOM — 148 (20 npeBecHbIX BUI0B). B coobmiecTBax BcTpeuyaetcs ot 18 10 66
BUJIOB, B cpe/iHEM — 38.

Dkonorwus. /lnanmazoH KUCIOTHOCTH MOYB IO HKOJOTMUYECKUM IIKajgaM (C y4eToM Ip.

MOKpBITUSI) cocTaBisger 2.9-5.3, nuana3oH BiaaxHocTd nouB — 4.4-6.4, OorarctBa IOYB
MHUHEpPAIbHBIM a30TOM — 3.3-4.9.
[Tonoxenwue B nanagmadre (penved).  Ilockompky  enmoBo-Oepe3oBbIC

KYCTapHHYKOBO-MEIIKOTPABHO-3EJICHOMOIIIHBIC Jieca SIBJSIOTCS TEPEXOJHOM CTaauel K eJIOBhIM
KYCTapHUYKOBBIM MEJIKOTPABHO-3€JICHOMOIIIHBIM COOOIIECTBAM, TO HaKOOJIbIIIas BCTPEIaEMOCTh UX
TaKXKe OTMeuaeTcs B HawOoJiee MOHWKEHHBIX, IUIOCKUX M CIA00HAKIIOHHBIX MO3MIHUAX penbeda
CEeBEpO-3ala/IHbIX U CEBEPHBIX YacTeil 001acTH.

X601iH0-MenKonucmeeHHvle MeIKOmpagHyle j1eca

EnoBo-0epe3oBble M €10BO-OCHHOBBIE Jieca ¢ MpeodianaHueM OOpeallbHOr0 MEIKOTPaBbs U
11200 BBIPAKEHHBIM MOXOBBIM IMOKPOBOM ((OTO 6).

CyKnecCHOHHBIH cTaTyc. SABId0Tcs MPOU3BOAHBIMU COOOIECTBAMHU, BO3HUKIINMHU
Ha MECTE€ €JIOBBIX CyOHEMOpaJIbHBIX (FOKHOTaeXkKHBIX) JiecoB mocie pyook (Kypnaes, 1968;
Hunenko, 1972; AbarypoB u np., 1982), a Takxke Ha MecCTe €JOBBIX KYJIbTYyp MpPH OTCYTCTBUHU
JOJKHOTO yX0/1a.

JAunarHocTUuYecKUe MPHU3HAKHU

Cootrorienne DI B HIDKHUX spycax noiu y OopeanbHOU (35.6%) u HemopansHOM (33%)
IpYII BUJOB OJIM3KH, JTYTOBO-OMylIeuHble BUAbI cocTaBisaoT 10.9%, TpaBsHo-00moTHBIE — 7.1%,
HUTPOPUIBHO-BIIAKHOTpaBHBIE — 6.5%. YuacTue Apyrux Tpymm BHAOB HE3HAUYUTENTbHO. B
OopeanbHOIl rpyme 10 KyCTapHUIKOB — 8.9%, MenkoTpaBbs — 64%, OopeanbHbIX MXOB — 27.1%.

Juarnoctuueckre BUIbl: OTCYTCTBYIOT. [Ipu cHukenuu nopora 3HaunmoctH (p<0.05) rpynmy
muddepentmpytor Geum urbanum, Hypericum perforatum, Melica nutans, Moehringia trinervia,
Mycelis muralis, Pyrola rotundifolia, Solidago virgaurea.

CocTtaB M cTpyKTypa

Koncrantueie Bumabl: Betula pendula (Al), Picea abies (Al, A2, B, C), Ajuga reptans,
Dryopteris carthusiana, Fragaria vesca, Luzula pilosa, Maianthemum bifolium, Oxalis acetosella,
Paris quadrifolia, Rubus saxatilis, Solidago virgaurea, Sorbus aucuparia.

HomvuHanTtHbeie BUAbl: Betula pendula (Al, cpegnee mp. mokpsitue 28%), Picea abies (Al,
23%), Populus tremula (A1, 13%), Picea abies (A2, 23%), Frangula alnus (B, 6.8%), Picea abies
(B, 16%), Ajuga reptans (4.3%), Dryopteris carthusiana (7.5%), Oxalis acetosella (34%), Picea
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abies (C, 12%), Rubus idaeus (6.7%), R. saxatilis (10%), Plagiomnium affine (D, 12%),
Rhytidiadelphus triquetrus (D, 12%).

JpeBocToii B OCHOBHOM JABYXBSAPYCHBIN, COMKHYTOCTh 50%, BbicoTa 22-30 M (B cpenHeM 28 M).
Bepxuwmii npeBecHBIN sipyc 00pa3oBaH €lbl0 U Oepe3od MOBUCION (PEeIKO IMYIIUCTOW), M3peaKa
npumech coctapiisitoT ocuHa (Al, 13%) wiu cocna (Al, 6.1%). Bropoii npeBecHbIit spyC COCTOUT
U3 €11, COMKHYTOCTb KpoH — 30%, BbicOTa — 18 M.

[IpoekTUBHOE MOKPHITHE KYCTapHUKOBOTO sipyca oT 5 no 60% (B cpennem 30%). Haubonee

gacto Berpeuatores Frangula alnus, Sorbus aucuparia, noapoct Picea abies, w3penka — Corylus
avellana v Lonicera xylosteum.

:
e

&
o
Py
2%
a8
ok
‘ .
\]

)

)

e
-,.a?l;'\;? .
ol P 3
PP R T

_—

< ' ——
o

®oto 6. BHemHuii Bua enoBo-Oepe3oBoro MenkorpaBHoro jeca (rp. Ne 6) r.0. Bepes (doto
H.T'. benseoii). Photo 6. Spruce-birch small herb forest in Vereya district (Photo by N.G. Belyaeva).

[IpoexkTBHOE TOKpBHITHE TpaBsiHOTO sipyca coctaBisgeT 40-75% (B cpemnem — 58%).
[Ipeobnanator Oxalis acetosella v Rubus saxatilis, w3penka otmedeHsl mnsatHa Gymnocarpium
dryopteris. YacTto BCTpeyaroTCsi, HO C HEOONBIINM TMp. TOKpbITHEM Maianthemum bifolium,
Trientalis europaea, Solidago virgaurea n HemopanbHbIe BUIBL: Ajuga reptans, Asarum europaeum,
Convallaria majalis, Mycelis muralis. Mectamu B yBIOKHEHHBIX 3alaJIMHKaX OTMEYEHBI Athyrium
filix-femina, Cirsium heterophyllum, Crepis paludosa, Geum rivale, Myosotis palustris, Viola
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epipsila.

[IpoekTBHOE MOKPBITHE HAa3eMHBIX MXOB — OT 5 10 70 % (B cpennem — 28%). bopeanbHbie
3eJIEHbIC MXH BCTPEYAIOTCS U3PEIKa U C HEOONBIITNM TIp. MOKphITHEM. HanbombIiee mp. moKpbITHE Y
BUJIOB HEMOPAJIbHOU rpynibl: Plagiomnium affine, Sciuro-hypnum curtum, Ciriphyllum piliferum, B
MOHWXKEHUAX u3peakKa ormeueHbl Climacium dendroides v Buawl pona Sphagnum.

PaznooOpasue. B neropaope XBOWHO-METKOIMCTBEHHBIX MEIKOTPABHBIX JIECOB 162
BHJIa: COCYIUCTHIX — 132, HazemMHBIXx Moxoo0pa3Hbix — 30. B nmpeBecHOM sipyce — 8 BHUIOB,
KycTapHUKOBOM — 20 (9 BUIOB KycTapHUKOB, 11 nepeBbeB), TpaBsHO-KycTapHUYKOBOM — 127 (16
JPEBECHBIX BHJIOB). B cooOmiecTBax HacuuThiBaeTcs oT 16 10 54 BuaoB, B cpeaHeM — 38.

Dkonorus. J[uamazoH KHUCIOTHOCTH NOYB IO 3KOJIOTMYECKHMM IIKAJIaM (C y4eToM Iip.
MOKPBITHS) cocTaBisger 4.3-6.2, uama3oH BIaXHOCTH TouB — 4.9-6.4, OoraTcTBa IIOYB
MUHEpAJIbHBIM a30ToM — 4.1-5.9.

[Tonoxenue B naunnmadTte (penped). EnoBo-MenkonncTBeHHbIE METKOTPAaBHbBIE
Jieca OTMEUEHBI B IMpejesiax pa3HOOOPa3HBIX TUIIOB JAHAMAPTOB, OCKOJIBKY UMEIOT B OOJIBIIICH
Macce HCKYCCTBEHHOE mpoucxoxaeHue. OTCyTCTBHE HEOOXOAMMOIO yXOJa 3a €JIOBBIMHU
KYyJIbTypaMH 00yCJIaBIMBACT AKTUBHOE BHEJIPEHUE MEJIKOJIMCTBEHHBIX MTOPOJI.

7) Enoeo-menkonucmeeHHnvlie MENKOMPAGHO-UUPOKOMPABHbIE Jleca

EnoBo-0epe30Bbie U €10BO-OCHHOBBIC Jieca C y4acTHEM OOpealIbHbIX M HEMOPAJIbHBIX BUIOB B
HIKHHX sipycax coobmrects (¢hoTo 7).

CykuneccuoHHBI U cTatyc. [IpousBoaHbie coOOMECTBA, BOSHUKIN Ha MECTE €JIOBBIX
cyOHeMOpalbHbIX (I0XKHOTaeXHbIX) JsecoB mnocie pyook (Kypuaes, 1968; Huuenko, 1972;
AGatypoB u ap., 1982).

JAunarHocTHYeCKHUE NMPHU3HAKHU.

CoorHomenue DI B HIKHUX spycax NMpeodsiaaaoT HeMopalibHble BUIBI (37%), GopeanbHbIe
BUJBl HMEIOT B cpenHeM 28.6%; modTu paBHBl JOJAM Yy JyroBo-omymeuyHelx (12.7%) u
HUTPOPUIBHO-BIXHOTPaBHBIX (12.8%) rpynn BUIOB; y TpaBIHO-OOJOTHBIX BHJOB — Bcero 3.5%.
VYdacTre Apyrux rpymm BUIOB HE3HAYUTEIHHO.

Juarnoctuueckue BUibl: Plagiomnium affine (D).

CocTtaB U cTpyKTypa

Koucrantnele Bunsl: Betula pendula (A1), Picea abies (A1, A2, B, C), Populus tremula (A1),
Corylus avellana (B), Sorbus aucuparia (B), Ajuga reptans, Athyrium filix-femina, Convallaria
majalis, Deschampsia cespitosa, Dryopteris carthusiana, D. filix-mas, Fragaria vesca, Luzula
pilosa, Maianthemum bifolium, Oxalis acetosella, Paris quadrifolia, Rubus saxatilis, Atrichum
undulatum (D).

HomunanTtHbIle BUABL: Betula pendula (A1, cpeanee nip. nmokpeitue 21%), Picea abies (A1, 23%;
A2, 27%; C, 5.7%), Populus tremula (A1, 16%), Alnus incana (A2, 30%), Betula pendula (A2,
8.1%), Tilia cordata (A2, 8.1), Corylus avellana (B, 15%), Lonicera xylosteum (B, 5.7%), Padus
avium (B, 6%), Picea abies (B, 20%), Sambucus racemosa (B, 5.7%), Sorbus aucuparia (B, 5.3%),
Tilia cordata (B, 7.2%), Ajuga reptans (3.9%), Athyrium filix-femina (6.9%), Calamagrostis
arundinacea (9.1%), Carex pilosa (14%), Chelidonium majus (17%), Convallaria majalis (4.5%),
Dryopteris carthusiana (6.5%), Equisetum pratense (4.7%), Fragaria vesca (4.2%), Galeobdolon
luteum (14%), Gymnocarpium dryopteris (3.5%), Oxalis acetosella (26%), Pulmonaria obscura
(3.6%), Rubus saxatilis (7.5%), Vaccinium myrtillus (5.1%), B8 moxoBoM sipyce (D): Eurhynchium
angustirete (10%), Hylocomium splendens (3.6%), Plagiomnium affine (12%), Rhytidiadelphus
subpinnatus (13%), R. triquetrus (9.4%).

JlpeBocTol IBYXBAPYCHBIM; COMKHYTOCTh IEPBOIO IPEBECHOIO sipyca cocraBisieT 55-60%,
BbicoTa 28 M. [IpeobnagaeT enb, B paBHOUM C HEW J10JIE€ MPUCYTCTBYIOT Oepe3a MOBHCIAasg W OCHHA,
COOTHOIIIEHNE Oepe3bl U OCHHBI BapbupyeT. Bospact eneit — 50-130 net, B cpeanem okoisio 70 ner.
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Bropoii npesechslit sipyc (35%) cocTtout u3 enu.

[IpoexkTBHOE MOKpBITHE KYyCTapHUKOBOTO sipyca 5-65% (B cpemnem 30%). IlpeoGnamaet
Corylus avellana, nonpoct Picea abies, yacto Bcrpedaworcs Lonicera xylosteum wu Sorbus
aucuparia.

®oto 7. BuemHMit BuA €I0BO-0€pe30BOTO MEIKOTPABHO-IIUPOKOTpaBHOrO Jeca (rp. Ne7)
r.o. Kmua (dboto O.B. Mopo3sosoit). Photo 7. Spruce-birch small herb-broad herb forest in Klin
district (Photo by O.V. Morozova).

[IpoexkTrBHOE MOKPBITHE TPaBSHOTO sipyca cocTaBisieT 55%. [1o BbicOTEe MOXKHO BBIIEIATH ABa
TPaBSIHBIX SIpyca, BEPXHUI sipyc oOpasyrot Athyrium filix-femina, Dryopteris carthusiana, D. filix-
mas;, B HIWKHeM mpeoOnanaroT Oxalis acetosella, Rubus saxatilis, a Tak)ke HEMOpAIbHBIC BUJIbI
Ajuga reptans, Convallaria majalis, Galeobdolon Iluteum. B TpaBsHOM TMOKpPOBE MOCTOSHHO
NpUCYTCTBYIOT Paris quadrifolia, Stellaria holostea n myroBo-omymieuHble BHIBLI: Deschampsia
cespitosa, Fragaria vesca, Rubus idaeus. Mectamu nisitHa o0pasytot Crepis paludosa, Lysimachia
nummularia.

[IpoekTUBHOE MOKPHITHE Ha3eMHBIX MXOB OT 5 110 60 %, B €IMHUYHBIX CIIydasX Ip. MOKPBITHE
MoxkeT nocturatb 80%, cpennee mp. mokpbitHe — 25%. Jlonmu mp. MOKPHITUS OOpeanbHBIX H
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HEMOpaJbHBIX BUAOB Omm3ku: 8.6% u 7.1% coorBercTBeHHO. Hamboree dacTo BcTpedaroTcs
Atrichum undulatum, Cirriphyllum piliferum, Eurhynchium angustirete, Hylocomoim splendens,
Plagiomnium cuspidatum, Pleurozium schreberi, Rhytidiadelphus triquetrus.

PasznoobOpasue. B 1eHoduope XBOWHO-MEJIKOJTUCTBECHHBIX MEJIKOTPaBHO-
HIMPOKOTPABHBIX JiecoB 237 BHUAOB: cocyaucThix — 188, HazemMHBIX MOXxooOpa3zHeix — 49. B
npeBecHoM sipyce — 10 BumoB, kycrapuukoBoM — 23 (12 BumoB KycTapHUKOB, 11 nepeBbeB),
TpaBsiHO-KYCTapHUYKOBOM — 184 (22 nepeBsHucThIX BUAa). B coobmecTBax BcTpeyatoTcs oT 17 1o
60 Bu0B, B cpennem 39.

DOkonorwusd. /lnanmazoH KUCIOTHOCTU IMOYB IO SKOJOTHMUECKUM IIKajgaM (C Y4eToM Ip.
noKphITUsA) coctaBiusier 4.3-6.2, nuamna3oH BiaaxHOcTH 1ouB — 4.9-6.4, OorarcTBa MOYB
MHUHEpalIbHbIM a30ToM — 4.1-5.9. XapakrepHbl JAEpPHOBO-CPEIHENOA30IUCTHIE CYIJIMHUCTHIE,
XOPOIIO IPCHUPOBAHHBIE TIOYBHI.

[Tonoxenue B nanpmadre (penbed). EnoBo-MenkonucTBEHHbIE MEJIKOTPAaBHO-
LIIMPOKOTPABHBIE JieCa OTMEYEHbI B yanie Ha Teppuropun KIiMHCKO-/IMHTPOBCKOW Ipsibl U €€
CKJIOHaX M MPEIACTABISAIOT JEMYTallUOHHYK CTaJMI0 CyOHEeMOpPaJbHBIX €JIOBBIX JIECOB,
3aHUMAIOIIMX BO3BBIIICHHBIC CIIA0OBOTHYTHIE CIAa00OHAKIOHHBIE MOBEPXHOCTH. Hambonbmiee
pacrpoCcTpaHEHUE €JI0BO-MEJIKOJIMCTBEHHbIE MEJIKOTPABHO-IIUPOKOTPABHbIE Jieca HMEIT B
MockoBckoil 1 CMONIEHCKOW TPOBUHIUSAX.

8) Enoso-menxonucmeennule wiupoKompasHule neca

CMmemianHbie €J10BO-Oepe30BbIie Jieca C Y4acTHEM MIMPOKOJIMCTBEHHBIX MOPOJ BO BTOPOM,
peke — B MEPBOM sIpyce W MPeoOJIaJaHUeM HEMOPATbHBIX BUJIOB B HUKHHX spycaxX COOOIIECTB,
cJ1a00 pa3BUTHIM MOXOBBIM ITOKPOBOM (¢oTo 8).

CyKumecCHOHHBIH’ ctatyc. Cuyuralorcs  NPOU3BOJHBIMH  COOOIIECTBAMHU,
BO3ZHUKIIIMMU Ha MeCT€ IIWPOKOJINCTBEHHO-XBOWHBIX JNecoB (Kypuaes, 1968; Hunenko, 1972;
AbatypoB u 1p., 1982).

®oto 8. BuemHuii Buja enoBo-6epe3oBoro mmpokorpaBHoro jeca (rp. Ne 8) r.o. Tammom (dhoto
O.B. Mopo3zoBoii). Photo 8. Spruce-birch broad herb forest in Taldom district (Photo by
0O.V. Morozova).
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JunarHocTudyeckue NPU3HAKHU

Coornomiene JII: B HIKHUX fApycax MpeoOiagaloT HeMmopainbHble Buibl (59.7%),
OopeanbHass rpynma coctaBnser 18.3%, HuTpoduibHO-BIaxkHOTpaBHAas — 15.6%, syroBo-
onyuieyHas — 12%, tpaBsino-0onotHas — 4.6%. Yyactue Ipyrux rpymnn BUJ0B HEZHAYUTEIBHO.

Huarnocruueckue Bunbl: Quercus robur (Al), Tilia cordata (A1), Ulmus glabra (A2, B), Acer
platanoides (B), Tilia cordata (B), Adoxa moschatellina, Aegopodium podagraria, Asarum
europaeum, Carex pilosa, Galeobdolon luteum, Lathyrus vernus, Mercurialis perennis,
Polygonatum multiflorum, Pulmonaria obscura, Ranunculus cassubicus, Stellaria holostea, Viola
mirabilis, B MoxoBoM sipyce (D): Eurhynchium angustirete, Oxyrrhynchium hians.

CocTtaB M cTpyKTypa

KoHncrantHbeie Buabl: Betula pendula (Al), Picea abies (Al, A2, B), Populus tremula (Al),
Corylus avellana (B), Lonicera xylosteum (B), Sorbus aucuparia (B), Ajuga reptans, Asarum
europaeum, Athyrium filix-femina, Dryopteris carhusiana, D. filix-mas, Galeobdolon Iuteum,
Oxalis acetosella, Paris quadrifolia, Ranunculus cassubicus, Rubus saxatilis, Stellaria holostea,
Atrichum undulatum (D).

Homunanthele Bunsl: Betula pendula (A1, cpennee nip. nokpsitue 25%; A2, 7.8%), Picea abies
(A1, 27%; A2, 26%; B, 14%), Populus tremula (A1, 17%), Acer platanoides (A2, 17%), Quercus
robur (A2, 7.2%), Tilia cordata (A2, 17; B, 10%), Acer platanoides (B, 10.%), Corylus avellana
(B, 19%), Frangula alnus (B, 4.8%), Lonicera xylosteum (B, 6.3%), Padus avium (B, 4.5%),
Sorbus aucuparia (B, 6.9%), Aegopodium podagraria (11%), Ajuga reptans (4.5%), Athyrium filix-
femina (7.2%), Carex pilosa (35%), Carex sylvatica (4.8%), Convallaria majalis (3.8%),
Dryopteris filix-mas (5.6%), Equisetum sylvaticum (4.3%), Galeobdolon luteum (22%), Geum
rivale (5.7%), Mercurialis perennis (8.1%), Oxalis acetosella (11%), Pulmonaria obscura (10%),
Ranunculus cassubicus (4.5%), Stellaria holostea (5.7%), Eurhynchium angustirete (D, 8.6%),
Rhytidiadelphus triquetrus (D, 4.4%). BecHoil Moryt nomunupoBaTth Anemone nemorosa (20%),
A. ranunculoides (10%).

JlpeBocToif B OCHOBHOM JIBYXBSIPYCHBIH, COMKHYTOCTb 75%, BbicoTa 20-30 M. IIpeoGnagaror
Oepesa moBHUCIIas, €1b U OCHHA, U3peKa MpuMech cocTaBisiioT 1y0 (Al, 5.8%) wu numna (Al, 7%).
Bropoii apeBecHsbIil ipyc COCTOUT B OCHOBHOM U3 €111, €r0 COMKHYTOCTb 110 70% (B cpenHem 44%).

KycTapHUKOBBIi1 sipyCc XOpOIIO BBIPaXKEH, €ro Ip. MOKpPhITHE MOKET AocTurath 70% (B cpeaHem
37%). Bbicokoe mp. MOKpbITHE sipyca cBsa3aHo ¢ oOwnueM Corylus avellana, W3 nApyrux BUIOB
HauboJee yacTo BcTpevatorest Lonicera xylosteum v IOIPOCT €U U pSOUHBI.

TpaBsiHOW HOKpPOB MOJUJIOMMHAHTHBIN, ero mp. mokpeitue cocrasiser 70%. IIpeoGnanaror
BHUJIBI HEMOPAIBLHOTO KoMiuiekca (Aegopodium podagraria, Carex pilosa, Dryopteris filix-mas,
Galeobdolon luteum, Pulmonaria obscura, Stellaria holostea n ap.). HacTo BCTpedaroTCsi BUABI
oopeanbHOro MenkoTpaBbst — Oxalis acetosella v Rubus saxatilis, HO UX Tp. TOKPHITHE HE
npessimaet 30%.

[IpoekTHBHOE TOKPHITHE Ha3eMHBIX MXOB OT eaumHu4HOro no 30-40 % (B cpemnem — 20%).
[IpeobnagatoT MXu HEMOpanbHOTO KoMmIuiekca: Eurhynchium angustirete (8.6%) u BHUIBI poja
Plagiomnium (7%), dacto Bctpewarorcs Atrichum undulatum (3.1%) w Cirriphyllum piliferum
(1.3%). U3 6opeanpubix BUIOB Haubonee yactel Rhytidiadelphus triquetrus (4.4%) u Plagiochila
porelloides (2.6%).

PasznooOpa3ue. B ueHopiaope XBOWHO-MEIKOIMCTBEHHBIX HIMPOKOTPABHBIX JIECOB
yqacTByeT 228 BHIIOB: COCYyIUCTHIX — 183, Ha3eMHBIX MOXx000pa3HbIX — 45. B npeBecHom sipyce —
14 BupoB, kycrapHukoBom — 24 (11 BuOoB KycTapHUKOB, 13 1epeBbeB), TpaBsiHO-
KycTtapHuIKoBOoM — 181 (22 npeBecHbIx Buaa). B coobmiecTBax BcTpedaercs oT 14 no 64 BuioB, B
cpennem 35.

DOkonorus. /lnanmazoH KUCIOTHOCTU MOYB IO HKOJOTMUYECKHUM IIKajgaM (C Y4eToM Ip.
NOKphITUsA) cocTaBisier 4.7-6.9, nuamnazoH BiaaxHocTH m1ouB — 4.9-6.3, OorarcTBa MOYB
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MUHEPAIBHBIM a30TOM — 4.6-6.

[Tonoxenue B nanmmadte (penbede). Kak m emoBbie MMPOKOTpPaBHBIE Jieca dYalle
BCTPEYAIOTCS B CaMBIX BO3BBILIICHHBIX NPHPOJHO-TEPPUTOPUANBHBIX KOMIUIEKCAX JaHAmAdTOB
MOPEHHBIX PaBHHUH B YCIIOBHSX C OJArompHATHBIM COYETAaHMEM XOPOIIEro JpeHa)ka M BBICOKOU
TpopHOCcTH cybOcTpara. Haumbonpuryro pomto seca 3Toro Tuma 3aHuMaroT B CMOJICHCKOM,
MockoBckoii 1 BepxHe-Bomkckoi npoBUHIMAX.

Cocnoeo-enoenvle u cocHoguvle neca

Okonoruyeckuii apean cocHsl MHUPOK. COCHOBBIE Jieca MOKHO BCTPETHTh Ha IOYBAX pa3zHOIro
MEXaHUYECKOTO COCTaBa M PEKUMa YBIAKHEHHUS, COOTBETCTBEHHO, YHUCIIO TPYII COOOIIECTB,
BBIJICJIEHHBIX 10 Tpeobyagaroumeil 3xo0uoMopde pacTUTENbHOCTH MOJYUHEHHBIX SIPYCOB, II0
CPaBHEHHUIO C €JIOBBIMHU JIECAMH YBEJIMYWIOCH: | — KyCTapHUUKOBbBIE MEIKOTPABHO-3€JIEHOMOLIHBIE;
2 — MEJKOTpPAaBHBIE; 3 — MEJIKOTPABHO-IIUPOKOTPaBHbIE; 4 — IUPOKOTPABHBIC; 5 — Pa3HOTPaBHBIE U
6 — KyCTapHUUYKOBBIE TPaBIHO-C(ParHOBbIE.

YacTh BBIJCNEHHBIX TPYMIN, TAaKUX KaK MEJIKOTPABHO-3€JIE€HOMOIIHbIE U KYCTapHUYKOBBIE
TpaBsIHO-C(DarHOBBIE COCHSIKM — SIBIISIFOTCSI €CTECTBEHHBIMH IO IPOUCXOXKICHHUIO, B TOM YHCIIE
YCIOBHO-KOpPEHHBIMU. YacTh Ipymnm mnpeicraBisier coOoil crapble JecOKyJabTypbl. HekoTopsie
OTHOCATCS K TaK Ha3bIBAEMON (POpPMALIUU «TyOOBO-JIIMTIOBO-EJI0BO-COCHOBBIX JiecoBy (MmbuHCKas 1
ap., 1982; Peicun, 2012), 3aHUMAIONIMX [POMEXKYTOYHOE TOJIOKEHUE MEXKIY CIOKHBIMH
€JIbHUKaMH Ha BOJOCOOpPHBIX MOPEHBIX PABHMHAX W COCHOBBIMHU JIECAMU Ha PEUYHBIX Teppacax.
JLIL. PpicuH cuuTaer WX BCE K€ NMPOU3BOAHBIMH OT CIOKHBIX €IHHHUKOB, NPEACTABISIOIIMMHU B
HACTOsILee BpeMs pa3IMyuHble CTaJMH1 UX BOCCTAHOBIICHMS.

B cocTaBe rpynisl J€COB ¢ y4aCTHEM COCHBI B IEPBOM SIpyce APEBOCTOS HAOJII01a€TCsl BBICOKOE
pa3sHooOpa3ue rpymni cooOIecTB ¢ pa3HbIM codeTtanueM OLIIT BupoB B HazeMHOM sipyce. DTO
00yCIIOBJIEHO IIMPOKUM JIMANa30HOM SKOJIOTMYECKUX YCIOBUM, MPUTOAHBIM I IPOU3PACTaHUS, B
TOM 4ucIe JuIst econocaaku cocHbl. CootHomenne DL pacTeHunil B Ha3eMHBIX ApycaxX B MEPBBIX
4-x Tpynmmax cooOmecTB (KyCTapHUYKOBBIX MEIKOTPAaBHO-3EJIEHOMOIIHBIX, MEIKOTPaBHBIX,
MEJIKOTPAaBHO-ITMPOKOTPABHBIX M MIMPOKOTPABHBIX) CXOJHO C COOOIECTBAMM €JIOBOM (opmanuu
(puc. 6), rae ot 1 x 4 Tpymme Nocae0BaTEIHFHO CHIDKAETCS 10151 6opeanbHbIX BUIOB OT 80 10 20%,
a HEMOPAJIBHBIX U HUTPO(PUIBHO-BIAKHOTPABHBIX, HAIPOTUB, BO3pAcTaeT B TOM ke mpomnopiuu. B
pPa3HOTpaBHOM Tpymme coobmiecTB (5 rpymnma) mpeodnaaaroT BUIAL JTyroBod u omymedHor DI
(50% ot obmero cocraBa). B KycrapHHMukoBOH TpaBsiHO-cparHOBOH rpymnme (6 rpymma)
3aKOHOMEPHO JIOMMHHUPYET BHJbI OJUTOTPOoPHO-0070THON Trpynmbl (60%), TpaBsiHO-00JIO0THAS
rpymnmna coctasisieT 6%.

Pacnipenienenne cooOIecTB ¢ y4acTHeM COCHBI B OpJIMHAIMOHHOM IMPOCTPAHCTBE OTUETIMBO
MOJTBEPXKIAET Pa3IMUUe MX MO SKOJOTMYECKHM YCIOBHAM MecTooOuTanuit (puc. 7). C mepBoit
OCbI0 BapbHpPOBaHUS CBA3aHbl WM3MEHEHMsI KHCJIOTHOCTH, OoraTcTBa IIOYB U OCBEUIEHHOCTH
NoTYMHEHHBIX sipycoB. Co BTOpoil — BiIakHOCTh NMoyB. Hanbospias koppensaius HalmonaeTcs ¢
6orarcTeoM mous (R?=0.81) i kucmotHOCTEIO (R*=0.74).

Kak mokaszaiu HalM HCCIEAOBaHUS, 3HAYMTENbHAas 4YacTh jecoB (1-4 rpymmel cooOiiecTs)
SIBIISTIOTCSI CTapOBO3PACTHBIMU KYJIBTYpaMH COCHBI Ha MECTE BBIPYOKH WM Tapu. B HacTosmmii
MOMEHT B coobmiectBax 6opeanbHoi rpynmsl (1 u 2 rpynna) B C u C3 vactu MO uaer akTuBHOE
B0300HOBJIEHHE €1i. COCHOBBIE U COCHOBO-€JIOBBIE Jieca Ipymmbl 1 GopMHUPYIOTCS Ha HEecYaHbIX
HeOOoraThIX 1MOYBAX, MO3TOMY BUJOBOIM COCTAaB WX HUKHUX SIPYCOB MajO OTIMYAETCS BO BTOPUUHBIX,
€CTECTBEHHBIX JiecaxX M JIECOKYJIbTypax. B cocHsIkax ¢ HEMOpPaJbHBIM IIMPOKOTPABLEM B Ha3€MHBIX
apycax (rpynmsl 3 u 4), OTMEUEHHBIX B YCIOBHX Oojiee OOraThIX MOYB, HJAET yBETUYEHHUE JOJIU
IIMPOKOJIMCTBEHHBIX BHJOB JIEPEBBEB B MOAPOCTE U BTOPOM spyce. Pacnpenenenue nociegHux
IPYII COOOIIECTB YBEINYUBACTCS B CyOIIMpoTHOM HanpasieHuu ¢ C3 Ha FOB. OcobHsikoMm cTouT
rpynmna 6 — 3TO COCHOBBIE M OEpEe30BO-COCHOBBIE 3a00JI0YEHHBIE C(arHOBBIE COOOIIECTBA C
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OJUTOTPO(HBIMU BUAAMHU KYCTAPHUYIKOB, MXOB H TpaB (puc. 8).
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Puc. 6. IIporieHTHOE COOTHOLICHHE SKOJIOTO-IIEHOTHYECKHX TPYIIl BHIOB B HAa3eMHBIX spycax
COCHOBO-EJIOBBIX M COCHOBBIX COOOIIECTB. Ycroguvie o6o3nauenus. I'pynmel cobmectB: 1 —
KyCTapHHYKOBBIC MEJIKOTPAaBHO-3€JICHOMOIIIHBIE; 2 — MEJIKOTpPaBHbIE; 3 — MEJIKOTPaBHO-
IIUPOKOTPaBHbIe; 4 — IIUPOKOTPABHBIC, 5 — pPa3HOTpPaBHBIC; 6 — KYCTApHUYKOBBIC TpPaBSHO-
carnosble. O6o3Hauenust DL nansl Ha pucynke 3. Fig. 6. The percentage of ecological-coenotic
groups of grass-shrubs layer species in pine-spruce and pine communites. Legend. Communities
groups: 1 — dwarf shrubs-small herb-green moss; 2 — small herb; 3 — small herb-broad herb; 4 —
broad herb; 5 — meadow herb; 6 — dwarf shrubs — herbal-sphagnum. ECG are shown in Figure 3.
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Puc. 7. PacmpeneneHne COCHOBBIX M COCHOBO-EJIOBBIX COOOIIECTB C Yy4YE€TOM pPACTCHHI
MOJTYMHEHHBIX SpycoB B ocax NMDS opaunanmu. Yciosnvle obo3nauenus: 1 — KyCTapHUYKOBBIE
MEJIKOTPABHO-3€JICHOMOIIIHbIE, 2 — MEJKOTpaBHbIE, 3 — MEJIKOTPaBHO-IIMPOKOTpaBHbIE, 4 —
IIMPOKOTPABHBIE, 5 — pa3HOTpaBHbIE, 6 — KYCTaPHUYKOBBIC TPaBSIHO-C(arHOBBIC. JKOJIOTUYECKHE
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dakroper: L — ocBemerHocth, M — BiaxxHOCTh, N — 0OOraTcTBO IMo4YB, R — KHCIOTHOCTH IOYB.
YcnoBHbIe 0003HaUYCHHS M Ha3BaHUs ocell naHbl Ha pucyHke 4. Fig. 7. Distribution of pine-spruce
and pine communities on the NMDS ordination axes. Legend. Communities groups: 1 — dwarf
shrubs-small herb-green moss, 2 — small herb, 3 — small herb-broad herb, 4 — broad herb, 5 —
meadow herb, 6 — dwarf shrubs herbal-sphagnum. Ecological factors and ordination axes are shown
in Figure 4.
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Puc. 8. Pacnipenenenrie COCHOBBIX 1 COCHOBO-EJIOBBIX COOOIIECTB B % OT JIECOMOKPBITON IMJIOIIAAHN.
Ycnoenvie o6osnauenus. ®dusmnko-reorpadpuueckue npoBuHuMU: 1 — Bepxue-Bomkckas, 2 —
Cwmonenckas, 3 — MockoBckasi, 4 — MockBopenko-Okckasi, 5 — Memepckas, 6 — 3aokckasi, 7 —
Cpennepycckas. Fig. 8. Distribution of pine-spruce and pine communities in physical-geographical
provinces as a percentage of forest area. Legend. Physical-geographical provinces: 1 — Upper
Volga, 2 — Smolensk, 3 — Moscow, 4 — Moskvoretsko-Oka, 5 — Meshchera, 6 — Zaoksky, 7 —
Central Russian.

CocHOBBIE U COCHOBO-E€JIOBBIE Jieca HauOoyiee pacHpOCTPaHEHbl B CaMbIX MOHUKEHHBIX M
BBIPOBHEHHBIX MPOBUHIUAX, HA (IIOBUOTISAIHAIBHBIX, 3aHAPOBBIX U MOPEHHO-BOIHOJIETHUKOBBIX
oTioxkeHusix Memepckoit u Bepxne-Bomkckoir @ITI, a Takke Ha MNECHaHBIX OTIIOKEHHUIX
3aokckoii nmpoBuHIuH. Ha tepputopun OITI ¢ BhIpakeHHBIM MOPEHHBIM JaHIIIAPTOM JaHHBIC
COO0O0IIIeCTBA BCTPEYAIOTCS PEXKE.

TakxuMm 006pa3om, aHATU3 COCTaBa BBIIEICHHBIX TPYII COOOIIECTB, C OJTHON CTOPOHBI, OTPaXKAET
JKOJIOTUYECKYIO CHenuUIHOCT, WX Habopa BHJIOB, C JAPYrod CTOPOHBI, — TEPEXOIHBII
CYKIIECCHOHHBIN CTaTyC B HANpaBICHUH K OOJee «3penoil» cTaauu, B YaCTHOCTH, JUIS COOOIIECTB
HMCKYCCTBEHHOTO MIPOUCXOXKIEHHUS. B Tak Ha3bIBaEMBIX «CIIOKHBIX» COCHSAKAX C y4aCTHEM JIUIBI U
nyba MeNKOTPaBHO-IIUPOKOTPABHBIX A0S  KylnbTyp ([0 MaTepuasaM Teo00TaHHYECKUX
omucanuii) — oxono 80% (YeprenvkoBa u ap., 2019). Ha BogocOOpHBIX MOBEPXHOCTSIX
BOCCTAHOBUTEJBHBIE CYKLIECCUU MAYT IO JIBYM HANPAaBICHUSIM: B OJIHOM CIydyae BOCCTAHOBIICHHE
COTPOBOXKIACTCSI aKTUBHOW JIEMyTaIlMel €M, B JAPYrOM — MpPH TOBBIIIEHHOM OOTaTCTBE MOYB —
HIIUPOKOJIMCTBEHHBIMU MOPOJAMH, UCKIIOUAIOIIMMH CYIIECTBOBAHUE COCHOBBIX M COCHOBO-EJIOBBIX
COOOIIIECTB Uepe3 HECKOJIbKO NIeCATKOB JieT. HebGombIast 1015 COCHOBBIX HAcCaXI€HUN COXPaHUTCS
M0 KPYTBIM CKJIOHaM pPEK B CHIIy OJaronmpHsITHBIX IS COCHBI SKOJOTHYECKHX YCIOBUH (JIErKue
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MecyaHble MOYBBI C XOPOUIUM JIPEHAXKEM) IPHU IMOCTOSHHO MOJACPKUBAEMOM pPEKPEalliOHHOM
BO3JICHCTBUHM, a Takke B TUAPOMOPGHBIX ychnoBUsX. OTCYyTCTBUE BO300HOBJIEHHUS COCHBI B
coo01ecTBaXx aBTOMOP(GHBIX MECTOOOUTAHUIN CBHIETEIBCTBYET O MPOM3BOJIHOM MPOUCXOXKICHUN
COCHSIKOB IOCJI€ MOXAapOB M Ha MECTE BBHIPYOOK, a TaK)KE B COCTaBE MCKYCCTBEHHBIX HACAXKJICHUM.
Ham BeIBO cormacyercst ¢ MHEHUEM Jpyrux uccienoareneit (Macnos, 2000; Peicun, CaBenbeBa,
2008) o mpou3BOAHOM XapaKTepe BCEX COCHAKOB MOCKOBCKOTO pernoHa 3a UCKIOYEHUE COCHSKOB
BEpPXOBBIX OOJIOT.

B pesynbrate Oonee neTanbHONM KiIacCH(UKAIMHM COOOIIECTB COCHOBBIX M COCHOBO-EIIOBBIX
necoB BbiAeneHo 10 rpynn acconuaniuii, pa3andaronumxcs Mo NPOUCX0KISHHUIO, a TAKXKE IO COCTaBY
JPEBECHOTO U MOTYUHEHHBIX SPYCOB.

9) Cocnogo-enogvle KycmapHuuKoevle MeIKOMpPAagHo-3eJ1eHOMOUHbLE Jlecd

JlaHHas Tpymnmna mpeicTaBieHa JIeCAaMH W3 COCHBI, €M M Oepe3bl, IPHU ITOM €lib Pa3HOro
BO3pacTa MIMPOKO BCTPEYAETCS B MIEPBOM JIPEBECHOM SIpyCe, TOCTIOACTBYET BO BTOPOM U IMOJIPOCTE.
B HazeMHBIX sipycax MOCTOSHHO MPHUCYTCTBYIOT UYEPHUKA, THIIMYHOE TACKHOE MEIKOTPaBbE H
Tae)KHBIE 3eJIeHbIe MXHU. AOCOIIOTHO JOMHHHUPYIOT BHIBI OOpEANbHON 3KOJOT0-IIEHOTHYECKOM
rpynmnsl (GoTo 9). bauskue TakCOHBI: COCHAK ¢ elblo OPYCHUUHO-YEPHUUHO-3ETIeHOMOUIHBIL, COCHSK
C e/1bI0 YePHUUHDBLLL, COCHSK C elblo YepHuuHo-kucauyHolt (Peicun, 2012).

CYyKIEeCCHOHHBIH CTaTyc. 3HAUUTEIbHAS YacThb COCHOBO-CIIOBBIX KYCTAPHHYKOBO-
MEJIKOTPaBHO-3€JICHOMOIIHBIX JIECOB IMPAKTHYECKH HE HMMEET MOJAPOCTa COCHBI, NMPH 3TOM €llb
MPUCYTCTBYET B OOJBIIOM KOJIMYECTBE BO BTOPOM SIpPyCe, MOCTEICHHO BBIXOJUT B IEPBBIA U
o0ecriedeHa pa3HOBO3PACTHBIM NOAPOCTOM. [10700HBIE COCHOBO-EIIOBBIE Jieca SIBIAIOTCS CTaaHen
BOCCTAHOBJICHHS T10OCJIC BMEIIIATEIbCTBA YEIOBEKa (BBIPYOKH U TapH), B TOM YHCIE MPEICTABISIOT
co0Ol MeCTaMu CTapOBO3PACTHBIE JIECOKYIIBTYPBI COCHBI, B KOTOPBIX aKTHBHO BO30OHOBIISIETCS €J1b
(CycnoBa, 2019). C.®. KypnaeB (1982) cuuran Takue COCHSKU C €JIbI0 KOPEHHBIMH, HO, IO
muenuto JLII. Peicuna (2012), B 6nmkaiime 1ecATUIeTUs €1b B TAKMX MECTOOOUTAHUAX 3aMEHUT
COCHY.

JJuarHocTHUYECKHUE MPHU3HAKH

CoorHomenue OUI: mnpeobnagaer OopeanbHas rpynmna (86%), ocTanbHble T'PYMIbI
MIpe/ICTaBIeHbl HEOOJBIINM YHCIOM BHMJIOB C HU3KMM IIp. HMOKpPBITHEM: HeMopanbHble (8.2%) u
OIyIIeYHO-TyroBbIe (4.5%).

Huarnoctuueckue Bujbl: Picea abies (A2, B1, C), Pinus sylvestris (Al), Frangula alnus (B2),
Calamagrostis — arundinacea, Goodyera repens, Luzula pilosa, Maianthemum bifolium,
Melampyrum pratense, Orthilia secunda, Pteridium aquilinum, Sorbus aucuparia, Trientalis
europaea, Vaccinium myrtillus, Vaccinium vitis-idaea, Veronica officinalis, Dicranum polysetum,
Dicranum scoparium, Hylocomium splendens, Pleurozium schreberi, Polytrichum commune.

CocTtaB M cTpyKTypa

Koncrantueie Bunbl: Picea abies (A, B, C), Pinus sylvestris (A), Betula spp. (Al), Sorbus
aucuparia (B, C), Frangula alnus, Calamagrostis arundinacea, Dryopteris carthusiana, Luzula
pilosa, Maianthemum bifolium, Melampyrum pratense, Orthilia secunda, Oxalis acetosella, Rubus
idaeus, Rubus saxatilis, Trientalis europaea, Vaccinium myrtillus, Vaccinium vitis-idaea, Dicranum
scoparium, Hylocomium splendens, Pleurozium schreberi

Jomvunantueie BUAbL: Pinus sylvestris (Al — 33.6%), Picea abies (A1 — 14.2%, A2 — 32.8%,
B1 — 18.6%), Betula spp. (8.9%), Calamagrostis arundinacea (7.7%), Dryopteris carthusisna
(8.2%), Oxalis acetosella (17.5%), Vaccinium myrtillus (29.4%), Sorbus aucuparia (C — 9.4%),
Hylocomium splendens (9.6%), Pleurozium schreberi (31.5%).

JpeBocToli BO BCEX JiecaX TIpYINIbl JIBYXSIPYCHBIM, B IIEPBOM Spyce€ IOMUHUPYET COCHA,
JOBOJILHO MHOTO €M M Oepe3bl, BO BTOPOM JAOMHHHPYET €lib, BCTpeuaeTcs Oepesa. Cpemsis
COMKHYTOCTb KpOH JApeBocTost 63%, Bbicota 25-30 M (28 M B cpeanem). IlepBbiii sipyc cOCTOUT U3
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cocHbI (mip. mokpeitue 33.6%), emu (14.2%) u Gepesnt (8.9%). Equnnano Bctpewaercs Populus
tremula (5.3%). Bropoii npeBecHbIil ipyc XOpOIIO BbIpaxxeH, cocTout u3 Picea abies (32,8%), B
HEM PEJKO M eIMHUYIHO OTMEe4eHBbI Oepesa (5.6%), kpaiine penko — Tilia cordata, Quercus robur,
Acer platanoides. COMKHYTOCTh BTOPOTO JIPEBECHOTO sipyca B cpeaHeM — 23.5%, Boicota — 12-25 M
(B cpennem 17 M), tuameTp cTBOJIOB 16.3 cMm.

@010 9. COCHOBO-€JIOBBIN KYCTApHUYKOBBIN 3eleHOMOIITHBIN Jiec (rpymma Ne 9) B r.0. K (dhoto
E.I'. CycnoBoii). Photo 9. Pine-spruce dwarf shrubs-green moss forest in Klin district (Photo by
E.G. Suslova).

[Toxapoct mpeacrasnen npeumyniectBeHHo enbio (10E), ee mp. mokpeitue B cpeauem 19%, Ha
BOCTOKE 00JIaCTH peJKo oTMedeH nojpoct ayda (1-10%), ocunsl u cocHsl (1-2%).

KycrapaukoBblii sipyc BeIpaxkeH ciabo, ero mp. mokpeitue ot 0,5 mo 3% (B cpennem 1.5%).
Yame npyrux BUIOB BeTpeuatorcs Sorbus aucuparia (9.6%) m Frangula alnus (3.5%), peaxo
Corylus avellana, np. mokpeiTHEe KoTOporo moxeT aocturats 30% (B cpennem 10.6%), eme pexe
Lonicera xylosteum (2.8%), Euonymus verrucosa (2.5%) u Juniperus communis (2.2%).

TpaBsiHO-KyCTapHUYKOBBIN MOKPOB MOYTH CIUIOMIHOU, A0 90% (cpennee mp. mokpeitue 55%),
npeobnanaer Vaccinium myrtillus, p. TOKPBITHE KOTOPOTO COCTaBIseT B cpenHeM 29.4%, BrICOKas
BcTpeuaeMocTh y  kucnuisl  (17.5%), BeiHuka TtpocTtHHKOBUAHOTO (7.7%), IIUTOBHUKA
KapTy3uaHckoro (4.7%), opycuuku — 5%. JloBonsHO vacTo Berpeuatotcst Carex digitata (2,4%),
Convallaria majalis (8%), Fragaria vesca (2.1%), Frangula alnus (1.4%), Luzula pilosa (2.2%),
Maianthemum bifolium (2.7%), Melampyrum pretense (2,1%), Orthilia secunda (2.7%), Pteridium
aquilinum (9.4%), Rubus saxatilis (5.7%), Solidago virgaurea (0.7%), Sorbus aucuparia (2.9%),
Trientalis europaea (1.4%), Veronica officinalis (1.7%). OctanbHble BUABI UMEIOT HU3KOE CpeIHEE
p. IOKPBITHE.

Hazemubpie Mxu (B OCHOBHOM OopealibHbIe) MOKpBIBatOT oT 15 10 100% (B cpemnem — 65%).
[Ipeobnanaer Pleurozium schreberi (31.5%), Hylocomium splendens (9.6%), Bunwsl Dicranum
(8.5%). U3penka Bctpevarotcs Polytrichum commune (2.2%)
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PaszunooOpa3ue. Becero B 1eHohaope COCHOBO-EIOBBIX KYCTapHHYKOBO-MEIKOTPABHO-
3eJIEHOMONIHBIX JiecoB Okojo 160 BUIOB pacTeHuii: cocyaucTeix — 129, moxooOpasusix — 30. B
JIPEBECHOM sipyce — 7 BUJOB, KycTapHUKOBOM — 19 (11 BuAOB KycTapHUKOB, 8 1€pEBBHEB), TPABSHO-
KycTapHuuKoBoM — 120 (16 npeBecHBIX BUAOB U KyCTapHUKOB). B coolmiecTBaXx HaCUUTHIBACTCS OT
22 no 40 Bug0B, B cpeiHeM 28 BHUJIOB.

DOxonorwusa. JlnanazoH KHUCIOTHOCTH IOYB IO JKOJOTHYECKUM IIKajdaM (C y4eToMm Ip.
MTOKPBITHS) CcOCTaBIsAeT 2-4.8, nuamna3oH BIAKHOCTH MOYB — 4-6.6, 6orarcTBa MoYB MUHEPATbHBIM
a3oToM — 2.5-4.8

[Tonoxenue B nangmadre (perabed). CoCHOBO-€IOBBIE KYCTapHUYKOBBIE
MEJIKOTPAaBHO-3€JICHOMOIIHBIE JIeCa 3aHUMAIOT cJa00 TOBBIIICHHbIE W BBIPOBHEHHBIC YYaCTKH
(GIIOBUOTISIUAIBHBIX PAaBHUH Ha BOJOCOOpPaxX C OTHOCHUTENBHO XOPOIIO JIPEHHUPOBAHHBIMU
CylleCYaHbIMU TIOYBAaMHU, a TaK)K€ IOHWKEHUS B CYXMX COCHOBBIX KYCTapHUYKOBBIX Jiecax,
€CTECTBEHHbIE COOOLIECTBa JIaHHOT'O THUIIA OKPY)XKAIOT BEPXOBblE U IEpexojHble OoJoTa.
Berpeuatorcss Ha  BocToke obOmactu B IllenmkoBckoMm, Pamenckom, OpexoBo-3yeBCKOM,
Eropesesckom, Illatypckom r.o., Ha ceBepe obmactu — B Tamgomckom, CeprueBo-Ilocanckom,
KnunckoMm r.0. JIokanbHble y4acTKU COCHSIKOB JJaHHOW IpyMIbl IPEACTaBieHbI B I.0. OQUHIIOBO B
JloJiuHe p. MOCKBBI.

10) Cocnoeo-enosvie menkompasnwle neca

JlanHas Tpynma mpeAcTaBieHa JieCaMH W3 COCHBI M €IIM, MPH 3TOM €lIb Pa3HOTrO0 BO3pacTra
TOCIIOJICTBYET BO BTOPOM JPEBECHOM sipyce, KHchula — B TpaBsHoM sipyce ((orto 10). UepHuka
BCTpEYAETCsl TPYIIaMH, HE 00pa3ys CIUIONIHOTO MoKpoBa. I[IpeoOmamator BuIbsl OopeanbHOU
HKOJIOTO-I[EHOTUYECKOW TPYMIIbl, HO JOBOJBHO MHOTO W HEMOpPaIbHBIX BHIOB. OOBIYHO XOPOIIO
BBIPOKEH KYCTAapPHUKOBBIM SIPYC, @ MOXOBOM TOKPOB Pa3BUT CJIa00 M MPECTABIEH TAaCKHBIMH U

HEMOPAJIbHBIMH MXaMH. BIIN3KHe TaKCOHBI: COCHAK C eNbio Me30QuibHO-paZHOMPAGHO-YEPHUUHDLL
(Ppicumn, 2012).

®oto 10. CocHoBO-en0BBIN MenkoTpaBHbIH jiec (Ne 10) B r.0. [llenkoso (porto E.I'. Cycnoroii).
Photo 10. Pine-spruce small herb forest in Shchelkovo district (Photo by E.G. Suslova).
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CyKnecCHOHHBIH cTaTycC. 3HAYUTEIbHAS YacTh COCHOBO-EJIOBBIX MEJIKOTPAaBHBIX
JIECOB TPAaKTHUYECKH HE HMMEET IMOJAPOCTa COCHBI, IMPHU 3TOM €Jb MPHUCYTCTBYET B OOJBIIOM
KOJINYECTBE BO BTOPOM sIpyce, MOCTEIIEHHO BBIXOJUT B MEPBbIM M oOecredeHa pa3HOBO3PACTHBIM
nonapoctoM. [logoOHble cyOHEMOpaIbHBIE KHCIMYHBIC Jieca MOTTH C(HOPMHUPOBATHCA JIMIIb TPU
BMEIIATENILCTBE 4YEJIOBEKa, MPEACTaBiisAd co00il cTaguu BoccTaHOBIEHUs mocie pybok (Peicun,
2012) nnu TpanchopmMupoBaHHble 1ecoKyabTypsl (CycioBa, 2019).

JuarHocTuuyecKue MPU3HAKH

Coornomenue DUI: mpeobnagaer OopeanbHas rpymma (cpeanee mp. Mokpeitue 69%), Ha
BTOpOM MecTe — HemopanbHble BBl (17.3%), JIyroBble U OIyIIeYHbIE HMEIOT CpelHee Ip.
nokpsitue 8.7%.

Huarnocruueckue Bunwl: Picea abies (Al, A2), Sorbus aucuparia (A2) Angelica sylvestris,
Dryopteris carthusiana, Gymnocarpium dryopteris, Oxalis acetosella, Mycelis muralis, Rubus
idaeus, Urtica dioica, Plagiomnium affine.

CocTtaB U CTpyKTypa

Koucrantnele Buabl: Picea abies (A, B, C), Pinus sylvestris (A), Sorbus aucuparia (B, C),
Dryopteris carthusiana, Fragaria vesca, Gymnocarpium dryopteris, Luzula pilosa, Maianthemum
bifolium, Oxalis acetosella, Rubus idaeus, Urtica dioica.

HomunantHele Bunsl: Pinus sylvestris (Al —27.3%), Picea abies (A1 — 18.7%, A2 —22%, B1 —
8.6%), Dryopteris carthusisna (8.2%), Oxalis acetosella (cpennee np. nokpeitue 52%), Sorbus
aucuparia (C — 15.1%).

JpeBocToii BO BCEX Jiecax TPYIIbI IBYXAPYCHBIN, B MEPBOM sIpyce TOMHHHUPYIOT U €Jb, U
COCHa, BO BTOPOM — TOJIBKO €J1b, COCHA BCTpEYAETCsl 04eHb pesiko. COMKHYTOCTh KpoH Al — 51.6%,
BO3pacT JepeBbeB mepBoro sipyca — B cpeanem 70-100 ner (ot 60 mo 140), nuamerp CTBOJIOB —
42 cwm, BbicoTa B cpegHeM — 29.4 m. lepBblil sipyc cCOCTOUT U3 COCHBI (Tp. MOKpbITHE 27.3%) U enu
(18.7%). Ennnnuno Betpeyatorcst Betula pendula (16.3%), ouens penko Populus tremula (7-15%).
Bropoit apeBecHBI spyc XOpOIIO BBIpaXXeH, cOCTOMT u3 Picea abies (22%), B HEM peako u
eIMHUYHO OTMeueHbl Betula pendula (1-3%), xpaitne penxo — Tilia cordata (1-12%), Quercus
robur (3%), Ulmus laevis (3%), Acer platanoides (5%), Alnus incana (3%) COMKHYTOCTb BTOPOT'O
JpeBecHOro sipyca B cpeaneM — 23.5%, Boicota — 12-25 M (B cpenHem 17 M), AMaMeTp CTBOJIOB —
16.3 cm.

[Togpoct mpencTaBieH NPEUMYLIECTBEHHO €IIbI0, €€ MPOEKTHBHOE IOKPHITHE B CpPEIHEM —
8.6%, eMMHUYHO M PEIKO OTMEUEH MoApocT kieHa (B cpenueM 10.7%), ny6a (1.7%), kpaiine peako
C HU3KUM TIp. TOKPBITHEM (<1%) BCTpeuaroTcst Apyrue ApeBeCHbIC TOPOIbI.

KycrapHuKOBHIif sipyc 00pa3oBaH pa3sHOOOPAa3HBIMH BUAMH, €TO TIp. MOKPHITHE B Pa3HBIX Jiecax
rpynmnsl konebaetcst ot 0.5 g0 30% (B cpenneM 22%). Yamne npyrux BUAOB BeTpeuarorcs Sorbus
aucuparia (15%) u Corylus avellana, ip. MOKpbITHE KOTOPOTO MOeT aocturath 30% (B cpenHem
8%), eme pexe Lonicera xylosteum (4%), Padus avium (2.5%), Frangula alnus (1.8%). OTmeuena
TaKKe B TPEX OMHCAHUAX afBeHTHBHAs1 Sambucus racemosa (1-10%).

TpaBsiHO-KyCTapHUYKOBBIN MMOKPOB JI0OBOJIBHO T'ycTOH, OT 50 10 90% (cpenHee mp. MOKpBITHE
70%), mpeobmanaer Oxalis acetosella, ip. IOKPBITHE KOTOPOI COCTaBisieT B cpeaHeM 52%, Sorbus
aucuparia (15%), OTHOCUTENBHO BBICOKOE Tp. MOKPHITHE Y LIMTOBHHKA KapTy3uaHckoro (8%),
HEOOJIBIIIOE TIP. TIOKPBHITUE Yy JOBOJIBHO YacTO BeTpewaromerocss Athyrium filix-femina (2.5%),
Dryopteris filix-mas (2%), Fragaria vesca (1.4%), Gymnocarpium dryopteris (4.2%), Luzula pilosa
(1.6%), Maianthemum bifolium (1.4%), Mycelis muralis (1.3%), Paris quadrifolia (1%), Rubus
saxatilis (4%), Rubus idaeus (5%), Vaccinium myrtillus (4.2%), B HEKOTOPBIX JiecaX BCTpeUaeTCs
Calamagrostis arundinacea (cpeanee np. nokpeitue 9.5%). OcTanbHble BUIbl €IUHUYHBI U UMEIOT
HU3KOE CpellHee Ip. MOKPHITHE.

Hazemnbie Mxu (6opeasibHbIC U HEMOpAJIbHBIC) UMEIOT HEBBICOKOE 00IIIee IMp. MOKpPHITHE: OT 1
no 40% (B cpemnem 15%). Bce BHOBI MMEIOT HM3KOE IPOEKTUBHOE IOKPBITUE, TOJBKO Y
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Plagiomnium affine B HEKOTOPBIX Jiecax mp. mokpeiTue gocturaet 20% (B cpeauem 3.6%).

Pasznoo0Opa3ue. Becero B ieHodope COCHOBO-€I0BBIX MEIKOTPABHBIX JiecOoB 137 BHIOB
pacrenmii: cocymucteix — 113, moxooOpasubix — 24. B ngpesecnom sipyce — 10 BuIOB,
KyCTapHHKOBOM — 19 (6 BUIOB KycTapHUKOB, 13 nepeBbeB), TpaBsiHO-KycTapHHukoBoM — 103 (14
JIPEBECHBIX BUJOB U KyCTapHUKOB). B cooliiecTBax HacuuThiBaeTcs oT 27 10 55 BUAOB, B CPEAHEM
37 BUIIOB.

DOkonorwus. /lnanmazoH KUCIOTHOCTH MOYB IO HKOJOTMUYECKHUM IIKajgaM (C Y4eToM Ip.
MOKPBITHUS) cocTaBisieT 3.8-4.8, nuama3oH BIaXHOCTH 1ouYB — 4.9-6, 6orarcTBa Mo4B MUHEPaTbHBIM
azotom — 3.6-5.7.

[Monoxenue B namamadre (perbed). COCHOBO-€OBBICE MEIKOTPABHEIC Jieca
3aHMMAIOT BBIPOBHEHHBIE YYaCTKHU (DIIIOBHOIIISALMAIBHBIX PAaBHUH Ha BOJOCOOpax MOPEHHBIX U
MOPEHHO-BOJHOJIETHUKOBBIX JlaHAmapToB MockoBckoil, Memiepckoii, pexe CMOJICHCKOH u
Ipyrux (pu3uKo-reorpa@uyecKux MPOBUHIIHIA.

11) Cocnoeo-enogvie MeaKkompasHoO-uupOKOmpagHvle

JlanHas rpyImmna npeacTaBiIeHa JecaMH U3 COCHBI U €U, TIPY 3TOM BO BTOPOM JIPEBECHOM sIpYyCe
TOCIOJICTBYET €JIb Pa3HOI'0 BO3pacTa, IPUCYTCTBYIOT 1y0 U JIMIA, B TPaBSHOM spyce mpeoliaalatoT
KHCJIMIIA, 3eJIEHIYK, YaCTO BCTPEUYAIOTCS MAIIOPOTHHUKH, XKUBYYKa mmonzydas (dorto 11).

®ot1o 11. CocHOBO-€IOBBIN MEIKOTpaBHO-IHpOoKoTpaBHbIN jec (Ne 11) B r.o. llenkoBo (dhoto
E.I'. Cycnogoii). Photo 11. Pine-spruce small herb-broad herb forest in Shchelkovo district (Photo
by E.G. Suslova).

3HAYUTENbHO y4YacTHE BUAOB HEMOPAJIbHOW HKOJIOrO-LEHOTUYECKOH TIpyMIbl, JOBOJIBHO MHOTO
BUJIOB HUTPO(PHUIBHO-BIAXHOTPABHOM Tpynmbl. XOpPOLIO BBIPAXEH KYCTAPHHUKOBBIM spyc U3
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JICIIHUHBI, B MOAPOCTE, KYCTAPHUKOBOM U TPABSIHOM sIpycax OOMJIbHA psOWHA, Be3/Ie MHOTO MaJTHHEI.
HamouBeHHBII MOKPOB 00pa30BaH HEMOPAJIbHBIMH MXaMHU. BIIM3KHE TaKCOHBI: COCHAK C €lbio
NanopoOmMHUKOB0-3€1eHUYKOBbIU, COCHAK C €elbl0 JNeUWUHOBbIU KUCTUUHBIL, COCHAK JIeUWUHOBbLU
me3opunrbro-paznompasno-kucauunoii (Peicun, 2012).

CykyeccuoHnwvli cmamyc. 3HAYUTEIbHAs] YaCTh COCHOBO-EJIOBBIX MEIKOTPaBHO-
IIMPOKOTPABHBIX JIECOB TIPEICTABISACT COOOW KHCIUYHO-3€JICHYYKOBBIE U TMAMOPOTHUKOBO-
KHCIIMYHO-3€JICHYYKOBBIC  JIECOKYJIBTYPhl ~ Pa3HOrO  BO3pacta, B TOM 4YHCJIE  CTaphie
tpancopmupoBanusie (Cycrosa, 2019). JLII Pvicun (2012) OZHO3HAYHO CUYUTACT TaKHE
coo0IIecTBa CTapbIMH KYJIBTYPaMH, U3 KOTOPBIX COCHA ITOCTEIIEHHO BBIAJICT.

JunarHocTudyeckue NPU3HAKHU

Coornomenue DIII: 6opeanbhas (48.3%) u nemopanbHas (36.3%) rpynmnsl BuaoB. Onyiie4yHo-
ayroBast (7%) u HuTpoduinbHO-BIaxHOTpaBHas (7.4%) rpynmnbl UMEIOT 3HAYUTEIBLHO MEHBIIEE
CpeIHee Tp. MOKPBITHE.

Huarnoctuueckue Bunwl: Picea abies (Al), Pinus sylvestris (Al), Corylus avellana, Sorbus
aucuparia (B2), Ajuga reptans, Asarum europaeum, Dryopteris carthusiana, Oxalis acetosella,
Paris quadrifolia, Rubus idaeus.

CocTaB W CTpyKTypa

Koncrantueie Bugbl: Picea abies (A, B, C), Pinus sylvestris (A), Sorbus aucuparia (B2),
Corylus avellana, Lonicera xylosteum, Ajuga reptans, Athyrium filix-femina, Convallaria majalis,
Dryopteris carthusiana, Fragaria vesca, Gymnocarpium dryopteris, Luzula pilosa, Maianthemum
bifolium, Oxalis acetosella, Paris quadrifolia, Rubus idaeus, Rubus saxatilis.

HomvunanTtHbie BUABL: Picea abies (A — 21%, A2 — 28%, B1 — 12%), Pinus sylvestris (31%),
Corylus avellana (29%), Sorbus aucuparia (B2 — 12.3%), Athyrium filix-femina (6%), Dryopteris
carthusiana (8.3%), Galeobdolon luteum (21%), Oxalis acetosella (42%).

JIpeBocToii, KaK MpaBujIo, IBYXAPYCHBIH, Bo3pacT 60-80 neT, nuaMeTp CTBOJIOB MEPBOTO sipyca
30-40 cm. CoMKkHYTOCTB ApeBecHOro sipyca 63%, BricoTa nepBoro spyca 25-30 M (B cpenHem 28 M),
BTOporo — 12-20 m (B cpeanem 16 M), coctout u3 cocHbl (mp. mokpeitue 31%) u enu (21%).
Enunnuno Berpeuarorcs Betula pendula (10%), Populus tremula (3.6%). BTopoii npeBecHBIi spyc
XOpOIIO BBIPaXKEH, COCTOUT U3 Picea abies (28%), otmeuensl Betula pendula (3.2%), penxo — Tilia
cordata (2.5%) nmu Quercus robur (4%).

[Tompoct (cpemnee mp. mokpbiTHe 20%) TmpencTaBieH NPEUMYIIECTBEHHO €Nbl0, €€
MIPOEKTUBHOE TOKPBITHE B cpenHeM 12%, Ha BOCTOKE 00JACTH PEIKO OTMEYEH MOoJpocT 1y0a,
ocuHBI 1 cocHbI (1-2%).

B kycrapuukoBoMm sipyce (mp. mokpeitue 43.7%) damie Apyrux BUIOB BCTpedaroTcst Sorbus
aucuparia (12.3%) u Frangula alnus (3.2%), Corylus avellana (29%), Lonicera xylosteum (4%),
Euonymus verrucosa (2%) n penko — Juniperus communis (2%).

TpaBsiHO-KyCTapHUYKOBBIN MMOKPOB 10BOJIBHO T'ycTOM, oT 30 10 90% (cpeaHee mp. MOKpHITHE
70%), npeobnanatotr Oxalis acetosella (42% wn Galeobdolon luteum (21%), BrICOKOE cpeaHee Tp.
MOKPBITUE Y YacTO BcTpedarmuxcs Athyrium filix-femina (6%), Dryopteris carthusiana (8.3%),
HepeaKo BcTpedarores — Aegopodium podagraria (8%), Ajuga reptans (4%), Asarum europaeum
(4.5%), Calamagrostis arundinacea (6.6%), Carex digitata (3.4%), Circaea alpina (3.7%),
Convallaria majalis (4.6%), Dryopteris filix-mas (2.8%), Equisetum sylvaticum (2.6%), Fragaria
vesca (2%), Gymnocarpium dryopteris (3%), Luzula pilosa (2%), Lysimachia vulgaris (1.6%),
Maianthemum bifolium (2.5%), Mycelis muralis (2%), Paris quadrifolia (2%), Ranunculus
cassubicus (5%), Rubus saxatilis (5.6%), R. idaeus (5%), Stellaria holostea (4.5%), S. nemorum
(5.2%), Vaccinium myrtillus (6.3%).

Hazemuble mxu nokpeiBatoT oT 1 no 70% (B cpemnem 21%). Yame apyrux BcTpedaeTcs
Cirriphyllum piliferum (1.2%), Sanionia uncinata (1.6%), Plagiomnium affine (1.4%), Sciuro-
hypnum starkei (1.4%), Sciuro-hypnum curtum (1.2%).
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PasznooOpa3ue.Bcero B neHodgaope COCHOBO-ENOBBIX MEIKOTPABHO-IIMPOKOTPABHBIX
necoB 202 BUIA pacTeHHI: COCYAUCTHIX — 155 Mox000pa3HbIX — He MeHee 47. B nmpeBecHOM sipyce —
12 BupoB, kKkycrapHukoBoM — 25 (14 BugoB kycrapHukoB, 11 1epeBbeB), TpaBsiHO-
KyctapanukoBoM — 140 (13 gpeBecHBIX BHIOB U KYCTapHHKOB). B coo0ImmecTBax HacUUTHIBAETCS, B
cpeaHeM 39 BUOB pacTCHUH.

DOkonorusd. /lnanazoH KUCIOTHOCTU IIOYB IO SKOJIOTMUYECKHMM IIKajgaMm (C y4eToM IIp.
MOKPBITHS) cocTaBisger 4.2-5.9, nuama3oH BiIaxHOCTH TouB — 4.9-6.6, OoraTcTBa IOYB
MUHEPAIBHBIM a30TOM — 4.5.

[Tomoxenue B naanmadre (penbed). COCHOBO-EIOBBIE  MEIKOTPABHO-
IIMPOKOTPABHBIE Jie€Ca 3aHMMAIOT BHIPOBHEHHBIE YYacTKH BOJOCOOPOB MOPEHHBIX M MOPEHO-
BOJTHOJICTHUKOBBIX JlaHamagToB Memepckoit 1 MOCKOBCKOM, peke — MockBoperko-OKCKo#, ere
pexxe — Cmonenckoit 1 Bepxue-Bomkckoit Gpusuko-reorpaguueckux NpOBHHINH.

12) Cocnoeo-enoevle wiupokompaghuie Jjieca

Jlannas rpymma mpeacTaBieHa COCHOBO-EIOBBIMU Jiecamu ¢ Oepes3oil. Bo BTopom apeBecHOM
Apyce W MOJPOCTE JTOMHHHUPYET ellb. B npeBocToe 000X SpycOB €CTh HE3HAYHTEIbHAS NMPUMECH
IIUPOKOIUCTBEHHBIX Topoll (doto 12). KycTapHUKOBBI sipyc XOpOLIO BBIpA)KEH — B HEM
JOMUHHUPYIOT JIIMHA W IKUMOJIOCTH JIeCHas. B TpaBSHOM IOKpOBE MpeoOsIagaoT BHIBI
HEMOPAIbHON JKOJOTO-IIEHOTHYECKON TPYMIbI, TOBOJILHO MHOTO OOpeanbHBIX U HUTPOPHUIBHO-
BJIQ)KHOTPABHBIX BHUJIOB. BIIM3KUMU TakCOHaMU SIBIISIIOTCS. COCHAKU C JIUNOU eUWUHOBblE KUCTUYHO-
3e/leHuyKosble,  JleWuHo8ble  Me30(DUNbHO-PAZHOMPABHO-KUCIUYHbIE, — COCHAKU € JIUNOU
80710CUCMO0COK080-3¢e1eHuyKosble (Pbicun, 2012).

CykneccuoHHb# cTtatyc. COCHOBO-€JIOBblE IIHPOKOTPABHBIE IallOPOTHUKOBO-
KHCITMYHO-3€JICHYYKOBBIE Jieca OYEHb OJIM3KH O BHJIOBOMY COCTaBY HW)KHHX SIPYCOB COCHOBO-
€JIOBBIM MEJIKOTPABHO-IIUPOKOTPABHBIM JIECaM U TAK)KE KaK OHM B OOJIBIIMHCTBE CBOEM SBISIOTCS
necokynbrypamu (CycnoBa, 2019). CocHSIKM JEIMHOBBIE BOJOCUCTOOCOKOBBIE, COCHSIKH C JIUTION
JICIUHOBbIE  KUCIMYHO-3€JICHUYYKOBbIC,  JICIIMHOBBIE  ME30(HIBbHO-Pa3HOTPABHO-KUCIUYHBIE,
COCHSIKM C JIMIIOW BOJOCHUCTOOCOKOBO-3eieHuyKkoBble JI.II. Peicun (2012) onHO3HA4YHO cuMTaer
CTapbIMU KYJbTYPaMH, B KOTOPBIX COCHA IIOCTEINIEHHO BBIMAJIET.

®oto 12. CocHOBO-enOBBIM MmMPOKOTpaBHEIM Jsiec (Ne 12) B r.0. Tammomckuii (dhoto
E.I'. Cycnogoii). Photo 12. Pine-spruce broad herb forest in Taldom district (Photo by
E.G. Suslova).
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JunarHocTudyeckue NPU3HAKHU

Coornomenne JUI: mnpeobnamaer HemopanbHas rpynmna BugoB (53.3%), 3HAYUTENBHO
MEHBIIHE 3HaYeHUs 17151 OopeanbHOo# (19.5%) n HuTpopmIIbHO-BIaXKHOTpaBHOM (16.7%) Tpymm. Ha
JIyTOBBIE U OIyIIEYHbIE BUBI IpuxoauTcs 9.4%.

Huarnocruueckue Buabl: Corylus avellana, Lonicera xylosteum, Padus avium (B2), Ajuga
reptans, Athyrium filix-femina, Dryopteris filix-mas, Geum rivale, Lysimachia nummularia,
Ranunculus cassubicus.

CocTtaB U cCTpyKTypa

Koncrantneie Buabl: Betula pendula (Al), Picea abies (Al, A2, B1, C), Pinus sylvestris (A1),
Corylus avellana, Lonicera xylosteum, Padus avium, Sorbus aucuparia, Ajuga reptans, Athyrium
filix-femina, Convallaria majalis, Dryopteris carthusiana, Dryopteris filix-mas, Fragaria vesca,
Paris quadrifolia, Ranunculus cassubicus, Rubus idaeus, Sorbus aucuparia (C).

Jomunantueie Bunbl: Betula sp. (Al — 10%), Picea abies (Al — 18.3%, A2 — 21.5%, B1 —
12.5%), Pinus sylvestris — 26.3%, Corylus avellana — 24.7%, Padus avium — 6.4%, Athyrium filix-
femina (11%), Galeobdolon luteum (22%), Oxalis acetosella (10%), Carex pilosa (17%).

JpeBocToii B jecax rpynmbl ABYXbsIpycHbI. COMKHYTOCTb KpOH JpeBecHOro spyca — 55%.
[lepBriii sipyc oOpazoBaH cocHOil 26.3%), enpio (18.3%) u 6epesoit (10%). Bropoit npeBecHbIi
spyc coctouT u3 enu (21.5%) u 6epesnl (11%). B npeBocTtoe 000uX ApycoB €CTh HE3HAUUTEIIbHAS
MIPUMECH IIUPOKOIUCTBEHHBIX TOPO/I.

Cpennee mpoekTUBHOE MOKpbITHE ToapocTa 20%, OH MPEACTAaBICH MPEUMYIIECTBEHHO €JIbI0
(12.5%), unorna numnoii (6.2%).

KycrapHukoBslii spyc 00pa3oBaH pa3HOOOpa3HBIMH BHIaMHU KYCTapHUKOB, €T0 TIP. TOKPHITHE B
cpennem 34%. Yame apyrux BunoB Berpeuatorcss Corylus avellana (24.7%), Lonicera xylosteum
(6.4%), Padus avium (6.4%), ocTabHbIE BU/IbI €IUHUYHBI.

TpaBsiHO-KyCTapHUUYKOBBI MOKPOB CpeIHECOMKHYThIN (58%), mpeobnanatot: Athyrium filix-
femina (11%), Galeobdolon luteum (22%), Oxalis acetosella (10%). Yacto BcTpewatorcs: Ajuga
reptans (5.7%), Convallaria majalis (2.8%), Dryopteris carthusiana (4.7%), D. filix-mas (3.8%),
Gymnocarpium dryopteris (2%), Lysimachia nummularia (2.2%), Maianthemum bifolium (1.4%),
Paris quadrifolia (1.5%), Rubus saxatilis (4%), Rubus idaeus (4%), Sorbus aucuparia (2.4%).

Moxo0Bo#i TOKpOB 00pa30BaH B OCHOBHOM HEMOpPAJILHBIMU BHJIaMHU MXOB (00IIee cpemHee mp.
nokpeitue 19%). Yame apyrux Bcrpeuaercs Atrichum undulatum (1.8%), Cirriphyllum piliferum
(1.4%), Rhytidiadelphus triquetrus (2%), Bunsl poaa Sciuro-hypnum.

PasznooOpa3ue. Bcero B meHodmope COCHOBO-ENOBBIX IIMPOKOTPABHBIX JecoB 206
BUJIOB pacTeHMil: cocynucThix — 168, Moxo00pa3HbIX — Kak MMHMMYM 38 BuaoB. B npeBecHoM
apyce — 12 BunoB, kyctapHukoBoM — 14 (11 BHIOB KyCTapHMKOB, 3 BHIa JEPEBLEB), TPABSIHO-
KYCTapHUYKOBOM — 162 Buaa (B TOM uucie 22 JApeBECHBIX U KYCTapHMKOBBIX BHAa). B
cooO11ecTBaX HaCUUTHIBACTCS B CpeHEM 36 BUJIOB.

DOxonorwusa. JlnanazoH KHCIOTHOCTH TOYB IO JKOJOTHUYECKUM INKajdaM (C y4eToM Tp.
MOKpBITUSA) cocTaBister 3.7-6.8, nuamazoH BiaaxHocTd 1ouB — 4.8-7.1, OorarcTBa MOYB
MHHEpaIbHBIM a30TOM — 4.6-7.3.

[Tonoxenue B nanpmadre (perabed). CocHOBO-eIOBBIE IIMPOKOTPABHBIE Jeca
pacrpoCcTpaHeHBl Yalle BCEr0 HAa OTHOCHUTEIHHO OOTraThIX ITOYBAaX MOPEHHBIX W MOPEHHO-
BOJIHOJICTHUKOBBIX JaHAmapToB MockBopenko-OKCKOi, HECKOJIBKO pexke — B MOCKOBCKOW H
Bepxne-Bomxkckoi, Memepckoi 1 CMOJIEHCKOM, emie pexe — B 3aokckor OITI.

13) Cocnosvle ¢ envio u 6epe3oit KycmapHu4uKosovle MeJ1KOMpasHo-3e1eHOMOUIHbLE Jleca

JlanHast rpymma npeacTaBieHa JieCaMu U3 COCHBI, €M U O0epe3bl, MPU 3TOM COCHA TOMUHUPYET
B IIEPBOM spyce, a BTOpPOM JpeBecHBId sApyc 00pa3yloT enb U Oepe3a pa3HoOro Bospacta. U3
KYCTapHUKOB OOBIUYHBI KPYIIWHA JIOMKAas M MOXKEBEIbHHK. Bo Bcex spycax mpeobianaror
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OopeanbHble BUABI, BCTPEYAIOTCS OMYHICYHO-TYTOBbIE M OJIUTOTPO(HO-O0JIOTHBIE, JOMHHUPYIOT
KyCTapHUYKH, OPJISIK, BEHHUK TPOCTHUKOBHIHBIN, 00YHO OOMJICH JIAHABII U MapbsiHHUK JIyTOBOM,
MOXOBOH SIpyC M3 TaeKHBIX MXOB XOpOIIO BbIpaxkeH (¢poro 13). biauskue TaKCOHBI: COCHAK C ebio
YepHUYHO-3EIeHOMOUIHDIL, COCHSK C elbl0 OPYCHUYHO-YEPHUYHO-3E1eHOMOUIHbLU, COCHAK YePHUYHO-
OPJIAKOBYLI, COCHAK BCUHUKOBO-3€ICHOMOUIHDBIU, COCHAK MONCHCEBEbHUKOBLIU  3€/1eHOMOUIHbLU
(Peicun, 2012).

®oto 13. CocHOBBIH 3€IEHOMOLIHBIA € MoOKeBedbHUKOM Jiec (Ne 13) — jecokynbTypbl Ha
necuaHbIX mousax B Tr.0. lllarypa (¢oro E.I'. Cycnosoii). Photo 13. Pine forest with green moss and
Juniperus communis, the silvicultures on sandy soils in Shatura district (Photo by E.G. Suslova).

CykmeccCHOHHB W cTaTyc. bonpmas YacTh COCHOBBIX C e€nbl0 U Oepe3oit
KYCTapHUYIKOBO-MEJITKOTPABHO-3EJICHOMOIITHBIX JICCOB MIPAKTHUECKU HE UMEET MOAPOCTA COCHBI, IPH
3TOM €llb MPUCYTCTBYET B 3HAUUTEIHHOM KOIMYECTBE BO BTOPOM SIpyCe, MOCTETIEHHO BHIXOIWT B
NEepBBIA M obecreueHa pa3HOBO3pACTHBIM moapocToM. [TomoOHBIE seca Morim chOpMHpPOBATHCS
Mociie BMEIIATeNbCTBA 4YelloBeKa (KaK JIECOKYNIbTYpPHI) WIM Ha TapsAx, KOTOPbIE MPOUCXOIAT B
JIaHHBIX JaHamadgTax mocratouHo peryisipHo (Cycnosa, 2019).

JuarHocTHUYecKUe MPU3HAKH

CootHomienne JII: abcomoTHO mpeobiamaeT OopeanpHas rpymnmna (CpeaHee MPOSKTUBHOE
nokpeiTue 86%), HeMopanbHble BUABI (7%), HAMHOTO MEHbBINE y4acTHE BHUAOB APYTUX TPYIII:
omyuieyHo-nyrosele  (6%), onurorpodno-6onotHeie (5.7%), oOcCTalbHbIE TPYNIbl BHJIIOB
MpeICTaBICHBI HEOOIBIIUM YHCIIOM BUJIOB C HEBBICOKUM TIP. TTOKPBITHEM.

Huarnoctuueckne Bunbl: Calluna vulgaris, Melampyrum pratense, Pteridium aquilinum,
Vaccinium myrtillus, Vaccinium vitis-idaea, Dicranum scoparium, Hylocomium splendens,
Pleurozium schreberi.

CocTtaB M cTpyKTypa

Koncrantasie Bunbl: Picea abies (Al, A2, Bl, C), Pinus sylvestris (Al), Sorbus aucuparia
(B2), Frangula alnus (B2), Dryopteris carthusiana, Calamagrostis arundinacea, Convallaria
majalis, Luzula pilosa, Maianthemum bifolium, Melampyrum pratense, Pteridium aquilinum,
Solidago virgaurea, Trientalis europaea, Vaccinium myrtillus, Vaccinium vitis-idaea, Dicranum
scoparium, Hylocomium splendens, Pleurozium schreberi.
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Homvunantueie Buabl: Pinus sylvestris (Al — 43%), Picea abies (A1l — 21.5%, B1 — 14.2%),
Betula pendula (8.5%), Calamagrostis arundinacea (8%), Pteridium aquilinum (11%),
Hylocomium splendens (12%), Oxalis acetosella (1.3%), Pleurozium schreberi (37%), Vaccinium
myrtyllus (27%), Vaccinium vitis-idaea (7.3%), Dicranum scoparium (9%).

JpeBocTol, Kak MNpaBWIO, ABYXSIPYCHBIH, COMKHYTOCTb KpPOH ApeBocTos B cpeaneM 60%.
[TepBsiii sipyc coctouT u3 cocHbl (43%), 6epesnr (8.5%) u emu (21.5%). Enuanvno BcTpedaercs
Populus tremula (5.2%). BTopoil npeBecHbIl sipyc XOpOILO BBIpaXK€H, COCTOUT u3 Picea abies
(21.4%) u Gepessr (4%).

Obmee mnpoekTuBHOE TOKpbITHE sipyca B — 21.5%. Iloapoct (16.7%) mnpexacraBneH
MIPEUMYILECTBEHHO €Jiblo (cpennee mnp. nokpeitue 14%) u Oepesoit (5%). Mecramu ectb mOAPOCT
ny6a (3.7%). Kycrapuukosiii sipyc (B cpeanem 12.6%) obpaszoBan Sorbus aucuparia (10%) u
Frangula alnus (4%), n3peaxa Bcrpeuaercs Juniperus communis (5.6%), penxo — Corylus avellana
(13.7%).

TpaBsiHO-KyCTapHUYKOBBIA TOKpOoB — OT 30 mo 90% (cpemuee mup. mokpeitre 60%),
npeobnanaetr Vaccinium myrtillus, mp. MOKPBHITUE KOTOPOTO COCTaBIsET B cpeaHeM 27%, BbICOKas
BCTPEYAEMOCTh U TIp. TIOKPHITHE Y BEWHUKA TPOCTHUKOBUAHOTO (8%), opisika (11%), OpycHuKH —
7.3%. JloBonbHOo yacto Berpeuatorcs Convallaria majalis (6.5%), Dryopteris carthusiana (3.1%),
Frangula alnus (1%), Luzula pilosa (1.6%), Maianthemum bifolium (2%), Melampyrum pratense
(3%), Orthilia secunda (1%), Pteridium aquilinum (11%), Solidago virgaurea (1%), Trientalis
europaea (1.5%), Veronica officinalis (1.4%). OcrtanbHble BUIBI BCTPEYAIOTCS PEXKE U UMEIOT
HU3KOE CpeJlHee Mp. TOKPBITHE.

Hazemubie mxu (B ocHOBHOM OopeainbHbie) MOKpbiBalOT OoT 35 mo 100% (B cpemnem 67%).
[Ipeobnanator Pleurozium schreberi (37%), Hylocomium splendens (12%), Dicranum scoparium
(9%).

Pa3sHooOpa3ue. Becero B neHodnope COCHOBBIX C €1bi0 U Oepe3oi KyCTapHUYKOBO-
MEJKOTPaBHO-3€JICHOMOIITHBIX JIECOB OKOJIO 186 BHUIOB pacTeHHWil: COCYAUCTBIX — 145,
MOXO000pa3HbIX U JHUIIAHHUKOB MUHUMYM — 41. B npeBecHOM sipyce — 6 BHJIOB, KyCTAPHUKOBOM —
19 (13 BuAOB KYCTapHUKOB, 3 J1epeBa), TpaBsHO-KyCTapHUYKOBOM — 122 (12 ngpeBecHbIX u
KyCTapHHMKOBBIX BU0B). B cooOmiectBax HacunuThiBaeTcst oT 22 10 40 BUJOB, B cpeiHeM 29 BHUJIOB.

DOxonorwusa. JlnanazoH KHUCIOTHOCTH TOYB IO DKOJOTHYECKUM INKajdaM (C y4eToM Tp.
MOKPBITUA) cocTaBisieT 1.7-4.4, nuana3oH BIaXHOCTH 1o4YB — 4-8.1, GorarcTBa NOYB MHUHEPATbHBIM
azotoM — 1.3-5.2.

[Tonoxenue B unangmacdTe (penbed). CocHOBbIE C €Nbl0 KYCTapHMYKOBO-
MEJIKOTPaBHO-3€JICHOMOIIHBIE JIeca 3aHUMAIOT BBIPOBHEHHBIE YUYACTKH BOJOCOOPOB 3aHIPOBBIX
paBHMH Memepckoii u Bepxne-Bomxckolt ¢u3nko-reorpaduyeckux NPOBUHLUH, a Takxke
HEeOOJIbIIINE TIOHMKEHUSI B CYXHMX COCHOBBIX KYCTapHHYKOBBIX JIeCaX, OKPYKArOT BEPXOBBIE M
nepexoaHble 00J0Ta B HEKOTOPHIX APYTHMX HPOBHHIMAX, IJI€ OHM 3aHUMAIOT HE3HAUYUTENBHYIO
TUTOIIAb.

14) Cocnoevle c envto u bepe3oit mea1KompagHvle

Jannast Tpyrma npeacTaBieHa JecaMyd U3 COCHBI, €Id U Oepe3bl MarmopOTHUKOBO-KUCITHYHBIMH.
CocHa oOpa3yeT mepBbIi fApyc, a €lib TOCHOJCTBYET BO BTOPOM JAPEBECHOM sIpyce M MOJPOCTE
(poto 14). Tlpeobnamaror BuAB OOpeaTbHONW HSKOJOTO-IIEHOTHMYECKON TPYMIBIL, TPH ITOM
JIOCTaTOYHO MHOTO HEMOPATBHOTO ITUPOKOTPABbS, YEPHUKH, KOCTSHUKH U JaHabIIa. [loBcemecTHO
MHOTO PSIOWHBI, JEIIUHBI, XapakTepHbl Oy3WHA U MajauHa. MOXOBOH sipyc MOYTH HE BBIPAKEH.
bnuzkue TakCOHBI: COCHAK C enbio JIeWUuHOBbIL KUCIUYHDBIU, COCHAK JIeUWUHOBbIU Me30QUlbHO-
pasnompasHo-kucauynsiti (Peicun, 2012).

CyKnmecCHOHHBIH CcTaTyc. 3HAUATENIbHAs YacTh COCHOBBIX C €JbI0 M Oepe3oit
MEJKOTPaBHBIX JIECOB MPAKTHYECKH HE MMEET MOJPOCTa COCHBI, IPU ATOM €Jib MPUCYTCTBYET B
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SHAYUTCIBbHOM KOJMYCCTBC BO BTOPOM ApPYCC, NOCTCIICHHO BLIXOAWUT B HepBBIfI n 06€cnequa
Pa3HOBO3pACTHBIM MOAPOCTOM. [l0J00HBIE TANMOPOTHUKOBO-KHCIUYHBIC Jieca C YCPHUKOH H
KOCTSTHUKON MO COPMUPOBATHCS JHUIIb MPU BMEIIATEILCTBE YEIOBEKA, MPEACTaBIsAs COOOM
TpaHchopMupoBaHHbIe JecOKyIbTYpHI (Cycmora, 2019).

®oto 14. CocHoBrlil MenkoTpaBHbIii nec (Ne 14) r.o. Hlenxoso (doto E. Cycnosoii).
Photo 14. Pine forest with small herbs in Shchelkovo district (Photo by E.G. Suslova).

JAunarHocTudyeckue NPU3HAKHU

Coornomenne JUI: mpeobnamaer OopeanpHas rpynna (64.3%), Ha BTOpOM MecTe —
HeMopanbHble Bubl (17.6%), myroBeie u omnylieyHble UMEIOT 10 9.6%, HuTpoduisl — 6.6%.

Huarnoctuueckue Buubl: Picea abies (Al, A2), Sorbus aucuparia, Dryopteris carthusiana,
Maianthemum bifolium, Mycelis muralis, Oxalis acetosella, Rubus idaeus, Rubus saxatilis

CocTtaB W cTpyKTypa

Koncrantasie Buasl: Picea abies (A, B, C), Pinus sylvestris (Al), Sorbus aucuparia (B, C),
Corylus avellana, Frangula alnus, Athyrium filix-femina, Convallaria majalis, Deschampsia
cespitosa, Dryopteris carthusiana, Dryopteris filix-mas, Fragaria vesca, Gymnocarpium dryopteris,
Luzula pilosa, Maianthemum bifolium, Mycelis muralis, Oxalis acetosella, Paris quadrifolia, Rubus
idaeus, Rubus saxatilis, Sambucus racemosa, Vaccinium myrtillus

JomvuHanTtHbie BUABL: Pinus sylvestris (Al — 45.4%), Picea abies (A1 — 8%, A2 — 26%, B1 —
13%), Oxalis acetosella (31%), Vaccinium myrtillus (10.7%).

JlpeBocToli BO BCEX JiecaX TPYNIbI ABYXSAPYCHBIN, B IIEPBOM SIpyce JOMUHUPYIOT COCHA U €7Ib,
JIOBOJIBHO MHOTO Oepe3bl, BO BTOPOM — TOJBKO €llb, COCHa M Oepe3a BCTpedaeTcsi HM3peiKa.
CoMKHYTOCTB KpoH JipeBocTost 63%. [lepBrIii sipyc COCTOUT U3 COCHBI (TIp. OKphITHE 45.4%) U enu
(8%). Epunuuno Bctpewatotcsi Betula pendula (9.4%), ouenb penko Populus tremula (5.2%).
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Bropoii npeBecHBIi sSipyc XOpOIIo BBIpaXeH, COCTOUT U3 Picea abies (26%) u 6epesst (12%), B HeM
peako u eAMHUYHO oTMeueH Quercus robur (2.3%), npyrue nopoabl e AMHUYHBL

Cpennee mnpoekTuBHOE Mp. mNokpeiTHe sipyca B — 31%. Iloapoct (20%) mnpencraBieH
IIPEUMYIIECTBEHHO €JIbl0, €€ IMPOEKTUBHOE IOKpbITHE B cpeaHeM 12.8%, eIMHUYHO U pPEIKO
oT™MeueH noapoct Acer platanoides (3%), Tilia cordata (4.5%), xpaiiHe pelKO C HHM3KUM IIp.
noKpeITHEM (MeHee 1%) BcTpeuaroTes Ipyrue ApeBECHbIE MOPO/IbI.

KycTrapuukoBblil sipyc 06pazoBaH pa3sHOOOpa3HBIMH BHIaMH, €0 Mp. HOKPHITHE B Pa3HBIX Jecax
rpynnsl B cpeaneM 23%. Yame npyrux BuaoB Berpeuarores Sorbus aucuparia (19 %) u Corylus
avellana (4%), pexe Frangula alnus (3.6%) u Lonicera xylosteum (2.6%).

TpaBsiHO-KyCTapHUYKOBBIN IMOKPOB JI0BOJIBHO T'yCTOH, OT 35 10 80% (cpeaHee mp. MOKpbITUE
60%), npeoGnanaer Oxalis acetosella, mp. MOKpbITUE KOTOPOM cocTaBisieT B cpenneM 31%,
OTHOCUTENILHO BBICOKOE MOKpbITUE Yy Vaccinium myrtillus (11%), Dryopteris carthusisna (6%),
Calamagrostis arundinacea (7.7%), HeOONbIIOE TMp. TMOKPHITHE HWMEIOT JOBOJBHO YacTo
Bcrpevatoutuecss Convallaria majalis (5.6%), Rubus idaeus (4%), Rubus saxatilis (3.6%),
Gymnocarpium dryopteris (4%), Athyrium filix-femina (2.5%). OcrtanbHble BUABl €IUHUYHBI U
MMEIOT HU3KOE CPE/IHEE TIp. MMOKPHITHE.

Hazemubie mxu (OopeasibHble, HEMOpaibHbIC, OMYIIEUHbIE) MMEIOT HEBBICOKOE oOIiee Ip.
nokpsitue: ot 1 1o 70% (B cpenneM — 22%). Bece BUIBI BCTpedaroTcsl peAKO U UMEIOT HU3KOE
MIPOEKTUBHOE TOKPBITHE, TONbKO y Hylocomium splendens mp. MOKpbITUE AOCTUTAET B CpPEIHEM
6.2%, a y Eurhynchium angustirete (6%). JloBoIbHO uYacTo BCTpeuaercs Sciuro-hypnum curtum
(1%).

Pasznoo06pa3wue. Becero B ieHodiope COCHOBO-€TIOBBIX MEIKOTPABHEIX J€COB 178 BHIIOB
pacTeHuii: cocynucTeix — 142, MOX0OOpa3HBIX W SIUTEHHBIX NUIIaiiHukoB — 36. B apeBecHOM
apyce — 9 BuAoOB, KycrtapHukoBoM — 22 (10 BHMIOB KyCTapHUKOB, 12 1epeBbeB), TpaBsSHO-
KycTapHU4YKOBOM — 137 (17 apeBecHBIX U KyCTapHUKOBBIX BUJIOB). B coob1iecTBaX HACUUTHIBAETCS
B cpeaHeM 35 BUIOB.

Okxonorusd. JlnanazoH KHUCIOTHOCTH IOYB IO 3KOJOTMUECKUM IIKaiaM (C y4eToM Ip.
MIOKPBITHS) COCTaBIISIET 3.2-6, TUana3oH BIAKHOCTH MOYB — 4.4-6.8, 6oraTcTBa MOYB MUHEPATHHBIM
a30ToM — 3-6.

[Tonoxenue B nmnaunagmad e (penped). CocHOBBIE C €NbI0 U Oepe30ii METKOTpaBHbIE
Jjeca 3aHUMAalOT BBIPOBHEHHBIE YYAaCTKH BOJOCOOPOB MOPEHHBIX M MOPEHHO-BOJHOJIEIHUKOBBIX
nauamagpToB Mermiepekoit, MockoBckoi, Bepxue-Bomkckoit, CmoneHckor u MockBopenko-
Oxckoil pusuko-reorpaduyeckrx MPOBUHLINH.

15) Cocnogvie c envto, bepe3oii u npumecvl0) WUPOKOJIUCMEEHHBIX NOPOO MEIAKOMPAGHO-
WUpPOKOmpagHvle eca

JlanHast rpymnma IpeacraBiieHa JIECAMH M3 COCHBl M €M JIEHMHOBBIMU IANOPOTHUKOBO-
3eJI€eHYYKOBO-KHCIMYHBIMU, ITPH 3TOM BO BTOPOM JIPEBECHOM SIPYCE U MOJIPOCTE IOCIOICTBYET €Jlb.
XapakTepHa IPUMeCh IIUPOKOJIUCTBEHHBIX ITOPOJ BO BTOPOM sIpyce M MoApocTe. B HIKHUX sipycax
ydyacTue BHJIOB OopeanlbHOW M HEMOpAJIbHOW TpYNI MPUMEPHO OAMHAKOBO, MHOIO TaKXke
OIYIIEYHO-TYTOBBIX U HUTPO(UIBHO-BIAKHOTPaBHBIX BUIOB. [ToBceMecTHO BCTpedaeTcs psiOuHa,
XKUMoJocTh ¥ ManuHa (porto 15). B TpaBsiHOM mokpoBe aOCOJIOTHO IJIABEHCTBYIOT KHCIUIA U
3€JIEHYYK, MHOTO MallOpOTHUKOB, & MOXOBOM MOKPOB PENKHM. BIM3KHE TaKCOHBI: COCHAK C enbio
NanopoOmMHUKOB0-3€1eHYYKOGbLI, JIeUWUHOBII KUCIUYHBLU, TeUWUHOBbLI Me30PUTbHO-PAZHOMPABHO-
kucauunoii (Peicun, 2012).

CYyKIHECCHMOHHBIA CTaTyC. 3HAUUTEIbHAS YAaCTh COCHOBO-EJIOBBIX MEJIKOTPAaBHO-
IIMPOKOTPABHBIX JIECOB C O€pe30il M MPUMECHI0 IIUPOKOIUCTBEHHBIX MOPOA MPEACTaBISAET COOOH
MarOPOTHUKOBO-3€JIEHYYKOBO-KUCINYHBIE JIECOKYJIBTYPBI Pa3HOIO BO3pPAcTa, B TOM YHCIE CTapble
tpanchopmupoBansbie (Cycnosa, 2019). CocHIKHU ¢ JTUMOH JTEUTMHOBBIE KUCIUYHO-3€JIEHIYKOBBIE,
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COCHSIKH C JIUTION BOJIOCHCTOOCOKOBO-3€JICHYYKOBBIE U Apyrue noaoousie coodmecrsa JI.II. Peicun
(2012) ongHO3HAUHO CUMTAET CTApbIMH KYyJIbTypaMu. OJTa TpYyIIa COCHSIKOB B 3HAUYUTEIbHON
CTeTeHH OJTM3Ka K COCHOBO-EJIOBBIM MEIKOTPABHO-IIMPOKOTPABHBIM JIECaM U OTJIMYACTCSI JIUIIb 110
HECKOJIBKO OOJbIIIEMY YYacTHUI0O HEMOPAIBbHBIX BUIOB BO Bcex spycax. OO HCKYyCCTBEHHOM
XapakTepe TaHHBIX COOOIECTB TOBOPUT U 00MINE PSIOUHBI, YepeMyXu U Oy3UHBI B TOJJIECKE.

®ot1o 15. JlecokynbTypbl COCHBI KYCTapHHKOBBIE MEJIKOTpaBHO-IIMpoKoTpaBHble (Ne 15) c
copHbIMH Bugamu B r.0. Kpacnoropck (¢oto E.Cycnosoii). Photo 15. Shrubs of pine silvicultures
with small herb-broad herb cover in Krasnogorsk district (Photo by E.G. Suslova).

JAunarHocTuyeckue NPU3HAKHU

Cootnomenue DI npeobnagaer 6opeanbHas (45%) u nemopanwsHas (33.7%) TpymNIbl BUIOB.
Onymeuno-nyroBas (9.7%) u HUTpOPHILHO-BIAKHOTpaBHAS (9.7%) TPyNITBI HIMEIOT 3HAYUTEIIBHO
MEHBIINHI COCTaB B CPETHEM.

Huarnoctuueckue Buabl: Corylus avellana, Ajuga reptans, Athyrium filix-femina, Dryopteris
carthusiana, Oxalis acetosella, Paris quadrifolia.

CocTaB U CTpPyKTypa

KoncranTaele Buabl: Picea abies (A, Bl), Pinus sylvestris (Al), Sorbus aucuparia (B2, C),
Corylus avellana, Lonicera xylosteum, Ajuga reptans, Athyrium filix-femina, Convallaria majalis,
Deschampsia cespitosa, Dryopteris carthusiana, Fragaria vesca, Gymnocarpium dryopteris,
Lysimachia nummularia, Luzula pilosa, Maianthemum bifolium, Oxalis acetosella, Paris
quadrifolia, Ranunculus cassubicus, Rubus idaeus, R. saxatilis, Stellaria holostea, Viburnum
opulus.

JomunanTtHeie BUnbL: Picea abies (A — 10.5%, A2 —20.5%, B1 — 10%), Pinus sylvestris (41%),
Tilia cordata (B1 — 10.5%), Corylus avellana (35%), Sorbus aucuparia (B2 — 9%), Athyrium filix-
femina (7.3%), Dryopteris carthusiana (9.5%), Galeobdolon luteum (15.6%), Oxalis acetosella
(39%).

JpeBocTol, KaK MpaBuio, AByXsApycHbIil. COMKHYTOCTb JpeBecHOro sApyca 57%. IlepBslii sipyc
COCTOUT U3 cocHbI (Tp. mokpsitue 41%) u enu (10.5%). Eaunnuno Bctpeuarotest Betula pendula
(8.2%). Bropoii mpeBecHBI SPYyC XOpOIIO BBIpakeH, cocTouT u3 Picea abies (20.5%), B HeM
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ot™eueHbl bepesza (7.5%), psouna (19%), Acer platanoides (11%), w3penka Bctpevarorcs Tilia
cordata (12%) wnu Quercus robur (8.5%).

OO6mee cpemHee mp. mokpeiTue BUIOB sipyca B — 20%. Ilogpoct (mp. mokpeitue 20%)
IIPEJICTaBJIEH IIPEUMYILECTBEHHO €1bl0, €€ IPOEKTUBHOE MOKPBITUE B cpeaHeM 10%, HepeloK KileH
(3.2%), numna (10.5%), u3penka ormeudeH nojapoct ayoa (5%).

B xycrapaukoBom sipyce (mp. mokpeitue 33%) uame apyrux BuIoB Bcrpedatorcs Corylus
avellana (35%) u Sorbus aucuparia (9%), o0branbl Padus avium (7%), Lonicera xylosteum (6.3%),
Euonymus verrucosa (3.5%), Frangula alnus (2.4%), u Sambucus racemosa (2.5%).

TpaBsiHO-KyCTapHUYKOBBIN MMOKPOB JIOBOJILHO TYCTOH, OT 35 10 85% (cpeanee mp. MOKPHITUE
60%), npeobnanarot Oxalis acetosella (39% w Galeobdolon luteum (15.6%), BeicOKOE cpeaHEee TIp.
MOKPBITUE Y YacTO BcTpevaromuxcs Athyrium filix-femina (7.3%), Dryopteris carthusiana (9.5%),
Mectamu — Aegopodium podagraria (8%). JloBosibHO YacTo BcTpeuarotcs Ajuga reptans (5.3%),
Asarum europaeum (3%), Calamagrostis arundinacea (11.3%), Carex pilosa (10%), Circaea
alpina (2%), Convallaria majalis (8%), Deschampsia cespitosa (2.5%), Dryopteris filix-mas
(2.4%), Gymnocarpium dryopteris (5%), Luzula pilosa (1.6%), Lysimachia nummularia (3.5%),
Maianthemum bifolium (3.5%), Paris quadrifolia (1.8%), Ranunculus cassubicus (4.2%), Stellaria
holostea (3.2%), Stellaria nemorum (7.4%), Urtica dioica (1.2%), Viburnum opulus (2.3%).

Hazemubie mxu mokpsiBatoT oT 1 10 50% (B cpemnem 18%). Yamie npyrux BcTpedaeTcs
Atrichum undulatum (2%), Cirriphyllum piliferum (1%), Dicranum scoparium (2.6%), Hylocomium
splendens (4.7%), Plagiochila porelloides (2.8%), Plagiomnium affine (4%), Sciuro-hypnum starkei
(1.3%).

PasznooOpa3ue. Becero B ieHO(I0pe COCHOBBIX C €IIbI0 MEIKOTPABHO-IINPOKOTPABHBIX
necoB 197 BUIIOB pacTeHHit: COCYAUCTHIX — 162, MOX00Opa3HbIX U JUIIAHHUKOB — HE MeHee 35. B
IpeBecHOM spyce — 13 BuaoB, KycrapHuKoBoM — 14 (11 BUIOB KycTapHHMKOB, 3 JepeBa), TpaBsHO-
KyCTapHUYKOBOM — 152 (18 apeBecHBbIX U KyCTapHUKOBBIX BUJIOB). B cooOIiecTBax HacUUTHIBaeTCH,
B cpeaHeM 33 BUIa pacTCHHIA.

Dkonorwus. /lnamazoH KUCIOTHOCTH TMOYB IO HKOJOTMUECKHUM IIKajgaM (C y4eToM Ip.
MOKPBITHS) cocTaBisieT 3.3-6.1, nuama3zoH BIaXHOCTH MOYB — 4.3-7, 60raTcTBa MOYB MUHEPATHLHBIM
azotom — 3.2-6.1.

[Tonoxenue B nmanamadTe (peabed). CocHOBBIE C elbl0, Oepe30il U MPUMECHIO
IIUPOKOJIIMCTBEHHBIX TTOPOJT MENKOTPABHO-IITUPOKOTPABHEIE JIeca 3aHUMAIOT BHIPOBHEHHBIE YUACTKU
BOJI0COOPOB MOPEHHBIX M MOPEHO-BOIHOJICTHUKOBBIX JaHAmadgToB Memepckoir, MOCKOBCKO,
Mockopenko-Oxkckot  (puszuko-reorpaduyecknx npoBuHIMHA. Pexe oHum oTMeueHsl B BepxHe-
Bomxkckoit 1 CMoJIeHCKON NPUBUHIUSAX.

16) Cocnoevle c envblo wiupoKompagHble Jjieca

JlaHHas rpynna mpeacTaBieHa COCHOBBIMHU JIECAMU C YYacTHeM €l U Oepe3bl JeIUHOBBIMU
IIMPOKOTPAaBHBIMU U KHCIUYHO-IIMPOKOTPaBHBIMU. Bo BTOpOoM japeBecHOM sipyce W TMOAPOCTE
JOMUHHPYET €Jb, BCTpeyaroTcst Ay0, nuna u kieH (porto 16). B TpaBsiHOM sipyce MakcUMallbHOE
MIPOEKTUBHOE MOKPHITHE UMEIOT BUABI HEMOPAJIBHOM 3KOJI0r0-IIEHOTHYECKOM TPyIIbl, JOCTATOYHO
BBICOKOE Tp. MOKPbITHE M Yy BHJIOB OOpeasbHOH M HHUTPODUIBHO-BIAKHOTPABHOM TPYIIIL
3HAUUTENBHYIO POJIb B Pa3HBIX Apycax UrparoT psiOrHa, yepemMyxa, MHOTO ITOAPOCTa KJIEHA U JIUIIbI.
binu3kue TakCOHBI: COCHSAKHM JIEIIMHOBBIE BOJIOCUCTOOCOKOBBIE, COCHSIKM C JIMIIOW JIEHIMHOBBIE
KHCITMYHO-3€JIeHUYKOBBIE, COCHSKH C JIMIION BOJIOCUCTOOCOKOBO-3esieHuyKoBbIe (PricuH, 2012).

CykneccuoHHBH cTaTyc.COCHOBBIE C €1bI0 U HIMPOKOJIUCTBEHHBIMH NTOPOJAAMH —
JICIIMHOBBIE IIMPOKOTPABHBIE MAalOPOTHUKOBO-KUCIMYHO-3€JIEHYYKOBbIE Jieca ONU3KH 10
BUJIOBOMY COCTaBY HMXKHHX SIPYCOB COCHOBBIM C €JIbI0 U Oepe30il IUPOKOTPABHBIM JIecaM U TaKxKe
KaK OHHU B OOJIBIITUHCTBE CBOEM SIBJIIOTCS Jecokynbrypamu (Cyciosa, 2019). CocHSIKH JIEITMTHOBBIC
BOJIOCUCTOOCOKOBBIE, COCHSIKM C JIMIIOM JICIIMHOBBIE KUCIUYHO-3€JI€HUYYKOBBIE, COCHSKH C JIMIION
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BOJIOCHCTOOCOKOBO-3¢e71eHuyKoBbIe JL.IT. Pricun (2012) 01HO3HAYHO CUUTACT CTAPBIMU KYJIbTYPaMHU.
[Ipy 5TOM COCHSIKM C €JIbI0 BOJOCHMCTOOCOKOBO-KMCIMYHBIE OH CYMTAaET OJHOMW W3 CTaaui
BOCCTAHOBJIEHUS €I0BBIX BOJIOCUCTOOCOKOBO-KUCINYHBIX JIECOB.

®ot10 16. COoCHOBBII C €51bl0 U LUIMPOKOJMCTBEHHBIMU MOPOJAaMHU HIMPOKOTpaBHEIN siec (Ne 16) B
r.o. HlenxoBo (oto E.Cycnosoii). Photo 16. Pine forest with spruce and broad-leaved species and
broad herb (nemoral) cover in Shchelkovo district (Photo by E.G. Suslova).

JAunarHocTudyeckue NPU3HAKHU

CoorHomenue OII': mpeobnagaer HeMopaibHas rpynmna BuaoB (54.7%), 3HAYMTEIBHO
MEHBIIHE 3HaYeHHs i1t OopeanibHOH (18.8%) n HEUTpOodmIIEHO-BIIAXKHOTpaBHOMU (17.9%) Tpymm. Ha
JyTrOBBIE U OIYyIIEYHbIE BUBI Tpuxoautcs 7.3%, anBeHTuBHbie — 1.3%.

Huarnoctuueckue Bunwl: Tilia cordata, Corylus avellana, Acer platanoides, Athyrium filix-
femina, Galeobdolon luteum, Ranunculus cassubicus, Tilia cordata.

CocTtaB M cTpyKTypa

Koncrantasle Bunsl: Betula pendula (Al), Picea abies (B1, C), Pinus sylvestris (A1), Corylus
avellana, Lonicera xylosteum, Padus avium, Sorbus aucuparia (B2, C), Ajuga reptans, Athyrium
filix-femina, Convallaria majalis, Dryopteris carthusiana, Galeobdolon Iluteum, Ranunculus
cassubicus, Rubus idaeus, R. saxatilis.

JomuHanTtHble Buabl: Betula sp. (Al — 7.5%), Picea abies (A2 — 6.5%, Bl — 6%), Pinus
sylvestris — 39%, Corylus avellana — 41%, Acer platanoides (A2 — 13%), Sorbus aucuparia (B2 —
6.4%), Tilia cordata (A2 — 24.5%), Athyrium filix-femina (20.4%), %), Carex pilosa (33%),
Convallaria majalis (7.6%), Dryopteris carthusiana (5.2%), Galeobdolon luteum (19%), Oxalis
acetosella (16%), Ranunculus cassubicus (9.4%).

JlpeBocToli B lecax TPYyMIbl ABYXbIPYCHBIN, MOCTOSHHA MPUMECH MTUPOKOIUCTBEHHBIX TOPO/I.
CoMKHYTOCTh KpOH ApeBecHoro spyca — 60%. IlepBrolil sipyc obpazoBan cocHoil (39.4%), enbto
(9%) u G6epe3zoit (75%). Bropoii npeBecHbI sipyc cocTouT u3 enu (65%), cocHer (57%), 6epesbl
(45%), nmunet (24.5%), xnena (13%), ny6a (6%), psOunsl (6%), uzpenka Bcrpeuaetcs Alnus incana
(11.5%).
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Cpennee mnpoekTuBHOE MOKpbITHE spyca B — 51%, np. nmokpeitue noapocra — 24%, oH
MpeJICTaBJIeH MPEUMYIIECTBEHHO elblo (6%), kiieHoM (6.7%), munoii (12.4%), nyoom (4.5%).

KycrapHukoBslii spyc 00pa3oBaH pa3HOOOpa3HBIMH BHJIaMHU KYCTapHUKOB, €T0 IpP. MOKPHITHE B
cpenaem 53%. Yame apyrux BumoB Berpeuatorcss Corylus avellana (41.3%), Lonicera xylosteum
(7.1%), Sorbus aucuparia (6.4%), Euonymus verrucosa (2.4%), Padus avium (6%), Sambucus
racemosa (3%), ocTaibHbIE BUIbI €AMHUYHBI.

TpaBsiHO-KyCTapHUYKOBBIA MOKPOB COMKHYTHIN (59.4%), mpeobnanatot: Athyrium filix-femina
(20.4%), Galeobdolon Iluteum (19%), Oxalis acetosella (16%). UYacto BcTpeuarotrcs Acer
platanoides (3%), Ajuga reptans (6.5%), Carex pilosa (33%), Convallaria majalis (7.6%),
Dryopteris carthusiana (5.2%), Dryopteris filix-mas (3.4%), Fragaria vesca (2%), Luzula pilosa
(1.2%), Padus avium (3.2%), Paris quadrifolia (2.6%), Quercus robur (2.4%), Ranunculus
cassubicus (9.4%), Rubus saxatilis (3.5%), R. idaeus (48%), Sorbus aucuparia (1.5%), Stellaria
holostea (4%), Tilia cordata (3.2%), Viburnum opulus (1.2%).

Moxo0Bo# TOKpOB 00pa30BaH B OCHOBHOM HEMOpPAJIbHBIMU BHJAaMHU MXOB (oOIIee cpemaHee mp.
NMOKpbITUE HeBbICOKOE — 11%). Yame npyrux Bctpevaercs Atrichum undulatum (2%), Cirriphyllum
piliferum (1.4%), Eurhynchium angustirete (2.7%), Plagiomnium undulatum (2.4%), Sciuro-
hypnum curtum (1.3%).

PasznooOpasue. Bcero B 1meHOQIOpEe COCHOBBIX C  €Jblo, Oepe3oil U
HIMPOKOJIMCTBEHHBIMU MTOPOAAMH IIUPOKOTPABHBIX JIecoB 198 BUIIOB pacTeHUi: cocyaucThix — 157,
MOX000pa3HbIX — Kak MUHUMYM 41 Bua. B npeBecHom sipyce — 14 BunoB, KyctapHuKoBOM — 14 (12
BUJIOB KYCTapHUKOB, 2 — JIEPEBBEB), TPABIHO-KYCTApHUYKOBOM — 154 Bupa (B Tom uucie 26
JPEBECHBIX U KyCTAPHUKOBBIX BHJIOB). B cooOmmecTBax HacuuThIBaeTcs B cpeaneM 30 BUIOB.

Dkonorwus. /lnanmazoH KUCIOTHOCTH MOYB IO HKOJOTMUYECKHUM IIKajgaM (C y4eToMm Ip.
MOKpBITUSI) cocTaBisger 3.8-7.6, nuama3oH BiIaxHocTH mnouB — 4.5-7.4, OorarctBa IOYB
MUHEPAIBHBIM a30TOM — 4.3-6.2.

[Tonoxenue B nmanamadTte (perabed). COCHOBBIE C €IbI0 U MHUPOKOIUCTBEHHBIMHU
MOpPOIaMU IIMPOKOTPaBHbIE (MANOPOTHUKOBO-KUCIMYHO-3€IEHYYKOBBIE) JIeca PacHpOCTPaHEHBI,
Jamie BCEro, Ha OTHOCHTEIBHO OOTaThIX IMOYBAaX MOPEHHBIX M MOPEHHO-BOIHOJIETHHKOBBIX
nanamagros  Memepckol, MockBopernko-Oxkckoll, CwmoneHckoif, MockoBckoi, Bepxhe-
Bomkckoit, ropasnio pexe — B Apyrux GU3nMKo-reorpadpuyeckux NpOBUHIINAX.

17) Cocnoevle c envto u depe3oit paznompaghble j1eca

JlanHast  rpymma  TpeincTaBlieHa — MPEUMYIIECTBEHHO  CKIIOHOBBIMH  Pa3peKEHHBIMU
Pa3sHOTPABHBIMHU JIECAMU M3 COCHBI U Oepe3bl, BO BTOPOM JPEBECHOM sIpyce M MOJPOCTE €JUHUYHBI
BUJBl IIMPOKOJMCTBEHHBIX MOPOJ JepeBbheB. KyCTapHHKOBEIM sIpyc pa3pekeH W COCTOUT U3
JeIUHBI, JKUMOJIOCTU W psOuHBL. B TpaBsHOM mOKpoBe mpeoOIagaroT BHUABI JIYTOBOTO U
OITYIIEYHOTO PA3HOTPaBbsi, 000OBHIX M 3JIAKOB, KPOME HUX OOBIYHO BCTPEYAIOTCS JTYyTOBO-CTEITHBIC
u 6opoBbie BUABI (poro 17). Bauskue TaKCOHBL: COCHAK ¢ 0YOOM JIeWUHOBbIL PAZHOMPABHBLIL
(Ppicun, 2012)

CykneccuoHHBH cTaTyc.CocHOBBIE C Oepe30ii pa3HOTpPaBHBIE Jieca SBISIOTCS, KaK
MIPaBUJIO, ECTECTBEHHBIMH COOOIIIECTBAMU CKIIOHOB FO)KHOM SKCIIO3UIIMH B TOJMHAX KPYITHBIX PEK U
UX MPUTOKOB. X OTIIMYAET pa3pexeHHbI IpeBOCTOM, 00JIbII0e KOJIUYECTBO JIYTOBBIX, OMYIIEYHBIX
1 OOpOBBIX BHJIOB B TPaBSHOM TOKPOBE, HAJTMUYWE €AMHUYIHOTO IMOJIPOCTa COCHBL. HekoTopble u3
MOJTOOHBIX COOOIIECTB SIBJISIOTCS TPOU3BOJAHBIMUA COCHOBBIX € JTyOOM M JIMIIOM, COCHOBBIX C JyOOM
WIA COCHOBBIX C e€Nblo, JAyOOM W JHUMNOH IMUPOKOTPABHO-PAa3HOTPABHBIX CKIOHOBBIX JIECOB,
HapyLICHHBIX [10’KapaMH, BBIIACOM U peKpeallnoHHbIM Bo3aeiicTBueM (Cycnosa, 2019).

JuarHocTuuyecKkue MPU3HAKH

Coornomenue DUI: mpeobnanaer myroBo-onmymeuHas rpynmna Bugos (41.5%), Ha BTOpOM
MecTe — OopeanbHble BUIBI (29.4%), HemopanbHble UMEIOT 16.6%, crenmubie u OopoBeie — 7%,
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HUTPOPUIBI — 5%.

Huarnoctuueckue Bumibl: Betula pendula (Al), Agrimonia eupatoria, Amoria montana,
Astragalus glycyphyllos, Calamagrostis arundinacea, Campanula persicifolia, Carex pallescens,
Clinopodium vulgare, Fragaria vesca, Galium mollugo, Knautia arvensis, Leucanthemum vulgare,
Melica nutans, Pimpinella saxifraga, Stachys officinalis, Trifolium medium, Vicia cracca, Viola
canina, Viola hirta.
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®o10 17. COCHOBBII CKIOHOBBIM pPa3HOTPABHBIA, MECTaMU C €JIbI0 W IIUPOKOJIWCTBEHHBIMU
nopogamu (Ne 17) B r.0. CepnyxoB (¢oto E.I'. Cycnosoit). Photo 17. Pine forest with mixed herbs,
partially with spruce and broad-leaved species growing on a slope in Serpukhov district (Photo by
E.G. Suslova).

CocTtaB M cTpyKTypa

Koncrantasle Bunbl: Betula pendula (A1), Pinus sylvestris (Al, C), Corylus avellana (B2),
Calamagrostis arundinacea, Clinopodium vulgare, Convallaria majalis, Fragaria vesca, Luzula
pilosa, Melica nutans, Rubus idaeus, Sorbus aucuparia, Trifolium medium, Trifolium medium,
Veronica officinalis.

JovmuHanTtHble Buibl: Pinus sylvestris (Al — 41.2%), Betula pendula (8%), Calamagrostis
arundinacea (20%), B oTHOenbHBIX omnucaHusix oOwnbHBl — Calamagrostis epigeios (20%),
Chamaenerion angustifolium (35.5%).

JlpeBocToli B Jiecax TpyYIIbl IBYXSPYCHBIA, B TIEPBOM SIpyce TOMHUHHUPYIOT COCHAa U Oepesa, BO
BTOPOM BCTpeyaroTcs Oepesa M MIMPOKOJINCTBEHHbIE TOpoibl. COMKHYTOCTh KpOH ApeBocTos 48%.
[TepBsiit sipyc cocTOUT U3 COCcHBI (TIp. mOKphITUE 41%) 1 6epesnl (8%). Enxuanuno BcTpeyaercs enb
(4%). Bropoii npeBecHBIN ApyC BBIPaKEH IUI0XO0, (hparMEeHTapHbIN, cocTOUT U3 Picea abies (2.5%)
u Oepessl (5.5%), B HEM peaKo U enuHU4YHO otMeueH Quercus robur (3.4%), Tilia cordata (3.3%),
JPYTHE MOPOABl €TUHUYHBI.

Cpennee mnpoekTuBHOEe mOKpbiTHE sipyca B — 13.3%. Ilompoct (5.6%) mpencraBieH
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Pa3NIUYHBIMHM TOPOJIAMH, TaKUMH Kak Oepesa (2%) u ny0 (1%), kpaiiHe peako ¢ HHU3KUM TIp.
nokpsiTueM (0.5-1%) BeTpeuaroTes Apyrue ApeBeCHbIE MOPO/IbL.

KyctapHUKOBBIi sipyc 00pa3oBaH pa3HOOOPa3HBIMHU BUAMH, €TO TIp. IOKPHITHE B PA3HBIX Jiecax
rpynnsl B cpeaHem 18%. Yame apyrux BugoB Berpeuarorcst Sorbus aucuparia (6.7%) u Corylus
avellana (3.5%), pexe Lonicera xylosteum (11%) u Euonymus verrucosa (2.3%).

TpaBsiHO-KyCTapHUYKOBBIN MMOKPOB J10BOJILHO T'ycTOH, OT 30 10 90% (cpenHee mp. MOKpbITUE
73%), npeobnanaer Calamagrostis arundinacea (20%). Yacto Bcrpeuatorcs: Clinopodium vulgare
(1.4%), Convallaria majalis (6%), Fragaria vesca (6%), Knautia arvensis (0.6%), Luzula pilosa
(1.6%), Melica nutans (2.2%), Pinus sylvestris (2.3%), Poa angustifolia (14%), Rubus idaeus
(3.1%), Sorbus aucuparia (0,6%), Trifolium medium (3%), Veronica officinalis (2%). OcranbHbie
BU/JIbI €IUHUYHBI U UMEIOT HU3KOE CpeHEE MP. IOKPBITHE.

Hazemnubie mxu (OopealibHbIE, HEMOPAIbHBIC, OMYIIICYHBIC) BCTPEYAOTCS PEIAKO (B CPEIHEM TIp.
nokpsiTue 2.4%). Bce Buabl BCTpeyaroTes peaKo U UMEIOT HU3KOE MPOEKTUBHOE MOKPHITHE, TOIBKO
y Pleurozium schreberi B HEKOTOPBIX ONUCAHUAX MPOEKTUBHOE MOKPbITHE OoJbIIe 5% (B cpeaHeM
3%).

PasznooOpasue. Bcero B meHOQIOpe COCHOBBIX pa3HOTPAaBHBIX JiecoB 223 BHIa
pactenuii: cocyaucteix — 203, MOX00Opa3HBIX M SMUTEHHBIX NumiaiiHukoB — 20. B apeBecHoM
apyce — 7 BHUAOB, KyCTapHUKOBOM — 17 (8 BHIOB KYyCTapHUKOB, 9 1epeBbEB), TpaBsSHO-
KycTapHUYKOBOM — 198 (16 npeBecHbIX U KyCTapHUKOBBIX BUJIOB). B cooliiecTBax HaCUUTHIBAETCS
B cpesHeM 39 BUIOB.

Dkonorwus. /lnanmazoH KUCIOTHOCTH MOYB IO HKOJOTMYECKHUM IIKajgaM (C y4eToMm Ip.
MOKPBITHS) COCTaBIISIECT 4-7.9, muana3oH BIaKHOCTH 1OYB — 4.1-5.9, 6GoraTcTBa 1Mo4YB MUHEPATHLHBIM
azorom — 1.9-5.5.

[Tonoxenue B nmanamadTe (peabed). CocHOBBIE ¢ Oepe30il pasHOTpaBHBIC Jieca
3aHMMAIOT CKJOHBI JIOMH pPeK MOPEHHBIX W MOPEHHO-BOJHOJEAHUKOBBIX JIaHIIIA(PTOB
Memepckoii, MockBopenko-Okckoit 1 CMoneHcKkol (pu3uKo-reorpad@uyecKux MpOBUHIMH.

18) CocHnosvie c depe3oii KycmapHuuKosvle mpasano-chazrnogwle neca

JanHas rpymnmna npeacTaBieHa 3a00J0YeHHbBIMU COCHOBBIMU JiecaMu ¢ Oepe3oil MyHIMCTOH BO
BTOPOM JIPEBECHOM sIpyce, €7b BCTpedaeTcs OOBIYHO TOJBKO B BHUAE MOApPOCTa. BOIBIIMHCTBO
COOOIIECTB OTJIMYAETCS HU3KOPOCIOCThIO COCHBL. B 3THX cooOliecTBax cocHa BIOJIHE oOecredeHa
MOJIPOCTOM pa3HOro Bo3pacta. OOWIBHBI OOJIOTHBIE ONUTOTPOGHBIE KYCTAPHUYKH, ITyIIHIA
BJIAraJIMIIHAsA, peXe BCTPEUAIOTCs BEHHUK cepoBaThIii U GONOTHBIE OCOKU. B cIutomHomM MoXxoBoM
MIOKPOBE JOMHUHUPYIOT c(arHOBbIe OMUTOTpO(dHBIE M Me30TpodHbIe BUAB MXOB ((oro 18). B
COCHSIKaX C TOANUTKOM MMHEPaIM30BAaHHBIMU BOAaMHU (MHHEpAaTpo(HBIX) B psje pailoHOB
MIPOU3PACTAIOT PEIKHE BUIBI OPXHUIHBIX, MOPOIIKa, Oepe3a mpu3eMucTast U ap. biu3kne TakCOHBI:
COCHAK ~ MPABAHO-CPACHOBbIN, COCHAK NYUUYEBO-CPACHOBbIL, COCHAK YEPHUYHO-CHACHOBYIL
(Ppicun, 2012)

CykneccuoHHBH cTtatyc. COCHOBbIE KyCTapHUYKOBO-TPaBSHO-C(arHoBbIE Jeca
SIBIISTIOTCSL  €CTECTBEHHBIMH  (DUTOIEHO3aMH 3a00JI0OYEHHBIX OEIHBIX IOYB W TPUYPOYEHBI K
OIpeJieNIeHHbIM crierduueckum ¢opmam penbeda. Psn mporeccoB, M3MEHSIOMUX UX BHIOBOM
COCTaB W CTPYKTYpY, CBS3aH C MIMPOKO pPACIPOCTPAHEHHBIM OCYIIEHHEM U TPHUPOJHBIMH
MoKapamu.

JAunarHocTHYeCKHUE MPU3HAKH

Coornomenue DUI: mpeobnagaer onurorpoduo-OonotHas rpymmna (58%), MeHble BUA0B
6opeansHoi Tpymnmbl (33%), HAMHOrO MEHbIIE MPUXOTUTCS Ha TpaBsSHO-00JI0THBIE BHUIBI (6%),
OCTaJIbHBIE TPYIIIBI IPEACTABICHBI HEOOIBIINM YHCIOM BUAOB (HUTpodmiisl — 1.5%).

Huarnoctuueckue Bunsl: Betula pubescens (B1, C), Pinus sylvestris (B1), Andromeda polifolia,
Calamagrostis canescens, Carex lasiocarpa, Carex nigra, Carex rostrata, Chamaedaphne
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calyculata, Eriophorum vaginatum, Sphagnum spp., Ledum palustre, Oxycoccus palustris,
Polytrichum commune, Vaccinium uliginosum, Salix cinerea, Aulacomnium palustre.

®oto 18. CocHoBbIN mymHieBo-carHoBbiii ¢ kycrapHuukamu (Ne 18) 3a0omoueHHBIN Jiec B
Hmutposckom 1.0. (poro E.I'. Cycrnosoii). Photo 18. Swampy pine forest with Eriophorum
vaginatum, dwarf shrubs and sphagnum mosses in Dmitrov district (Photo by E.G. Suslova).

CocTtaB M cTpyKTypa

Koncrantasie Bunbl: Pinus sylvestris (Al, B1, C), Betula pubescens (B1, C), Salix cinerea
(B2), Chamaedaphne calyculata, Eriophorum vaginatum, Ledum palustre, Oxycoccus palustris,
Vaccinium uliginosum, Sphagnum sp.

Homvunantueie BUAbL: Pinus sylvestris (Al — 43.5%), Chamaedaphne calyculata (15.7%),
Eriophorum vaginatum (18.5%), Ledum palustre (27%), Oxycoccus palustris (13.5%), Vaccinium
myrtillus (16.7%), Sphagnum angustifolium (80%).

JlpeBocToii B Jlecax rpymIbl OOBIYHO OAHOSAPYCHBIN, aOCOMOTHO NOMUHHUpYET cocHa (43.5%),
enp u Oepe3a MyIIKMCTash BCTPEYAIOTCS Yallle BO BTOPOM JApeBecHOM sipyce. COMKHYTOCTbH KPOH
npesecHoro sipyca — 51.6%. Btopoii npeBecHblit sipyc coctout u3 Oepesnl (11%), emu (16%) u
cocHbl (10.7%). Cpennee npoekTuBHOE NMOKphiTHE sipyca B — 18%. IToapoct (mp. mokpeitre 20%)
MpeJ/icTaBjIeH IpeuMyllecTBeHHo Oepesoit (8.5%), pexe enbto (11.7%). CocHa BcTpedaeTcsi B BUE
MOJIPOCTA JIOBOJIBHO YaCTO, HO MMEET HEBBICOKOE MPOEKTUBHOE MOKPBITHE (7.5%).

KycrapHukoBbIi sipyc 00Opa3oBaH pa3HOOOpa3HBIMH BHIAMH KYCTAPDHHKOBBIX HWB, €r0 IIp.
MOKPBITUE B Pa3HBIX Jiecax Tpymmbl konednercs ot 5 mo 30% (B cpemnem 16%). Yame npyrux
BUJOB BcTpeuarotcst Salix cinerea (7%), Frangula alnus (6%), Sorbus aucuparia (4.7%),
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OCTaJIbHBIC BUIbI €TUHUYHBI.

TpaBsiHO-KyCTapHUUKOBBIA TOKPOB CpeaHECOMKHYThIH (61.3%), mpeobnanaiotr Eriophorum
vaginatum (18.5%), Ledum palustre (27%), Oxycoccus palustris (13.5%), Chamaedaphne
calyculata (15.7%), Vaccinium myrtillus (16.7%). OTHOCHTEIBHO BBICOKOE CPEIHEE Ip. MOKPHITHE
y Vaccinium uliginosum (6.3%), Vaccinium vitis-idaea (5.7%). Calamagrostis canescens (6%). B
3TOM SIpyCe HaXOAUTCS U MOAPOCT COCHBI HIKE 1 M (5.2%.). OcTanbHble BUAbI €TUHUYHBI U UMEIOT
HU3KOE CpeliHee Ip. MOKpbITHE. B nanHOi rpynne oTMedeH Lemblid psija oXpaHsieMbiX B MOCKOBCKOM
obnactu BUAOB pacteHuit: Betula humilis, Dactylorhiza maculata, Epipactis palustris, Goodyera
repens, Moneses uniflora, Rubus chamaemorus.

MoxoBo#i TOKpOB 00pa3oBaH B OCHOBHOM BHJaMHU C(arHOBBIX MXOB (oOuiee cpeaHee Ip.
nokpsiTue 90%). Ha xoukax nomunHupyer oObruHO Sphagnum magellanicum (8%), a Polytrichum
commune BCTPEUYALTCS YaCTO, HO UMEET HEBBICOKOE Tp. TOKphITUE (7.7%).

PasznooO6pa3ue. Becero B nieHopsiope COCHOBBIX KYCTapHHUYKOBBIX TPaBSHO-C(HarHOBBIX
necoB 132 Bupma pacteHmid: cocymuctbix — 102, MOX000pa3HBIX — KaKk MHHUMYM 28 BHJIOB U
SNUTEUHBIX KYCTUCTHIX NuinaiiHukoB poaa Cladonia (B Tom uucne — Cladonia sylvatica). B
JPEBECHOM sIpyce — 6 BHUJIOB, KyCTapHUKOBOM — 14 (9 BUIOB KYCTapHUKOB, 5 1€pEBLEB), TPaBSHO-
KycTapHuykoBoM — 100 (B ToM umcie 12 apeBecHBIX U KYCTapHUKOBBIX BUAOB). B coolmecTBax
HaCUUTHIBAECTCS B cpeaHem 21 Bujl.

Dkonorwus. /lnanmazoH KUCIOTHOCTH MOYB IO HKOJOTMYECKHUM IIKajgaM (C y4eToMm Ip.
MOKpbITUSI) cocTaBisger 1.9-4.8, nuana3zoH BiaaxHocTH mnoyB — 5.9-8.7, OorarctBa IOYB
MHUHEpPAIbHBIM a30TOM — 1.4-4.1.

[Tonoxenue B naunamadre (penbed). CoOCHOBBIE KyCTapHHYKOBO-TPABSHO-
carHoBble Jieca HEPEIKO BCTPEUAIOTCS B JIOKOMHAX CTOKA, MOHUKEHUSIX BOJIOCOOPOB MOPEHHBIX,
MOpPEHHO-BOJHOJIEIHUKOBBIX M 3aHApoBbIX JaHAmadtoB Bepxne-Bomkckoi, Memepckoii,
CMmoneHckol, MoCKOBCKOM, ropazno pexe MockBoperko-Okckoit —(usnuko-reorpaduyeckux
MIPOBUHIIU.

IUPOKOJMCTBEHHBIE U XBOMHO-IIIUPOKOJUCTBEHHBIE JIECA

Tunonorudyeckoe pazHoOOpa3He JIECOB C Yy4acTUEM IIMPOKOJUCTBEHHBIX IOPOJ Ha YPOBHE
IpyNN acCOLMAnUi OTHOCUTEIBHO HEBBICOKO M IPEICTABICHO OJHOW IIMPOKOTPABHOW TI'PYNIION
coobmiectB. CootHomenue DL’ B psay paccmarpuBaeMmbix (opmanuii 1yOOBBIX, JUIOBBIX U
CMEIIAHHBIX  XBONHO-IIMPOKOJIUCTBEHHBIX JIECOB  OTJIMYAETCS  HECYIECTBEHHO, —  JI0JIA
HEMOpPAJIbHOI'O HIMPOKOTPaBbs MaKCHMajbHa U cOCTaBisAeT 0koJo 80%.

Jleca ¢ nmpeobiajaHueM IIUPOKOIUCTBEHHBIX MOPOJI BCTpeYaroTcss HeOOMbIIMMU (pparMeHTaMu
c oOmel TeHAeHUMEeN yBeNWYeHHes WX MPUCYTCTBUS B JecHOM mNokpose B FOB nHampaBienuu B
COCTaB€ 30HAJBHBIX MOJpa3ACICHUN (XBOWHO-IIMPOKOIMCTBEHHON M IIMPOKOJIMCTBEHHOW 30H).
JlyGoBble M JUIOBBIE Jieca MPOU3PACTAIOT Ha HamOoJiee MIIOJOPOJHBIX MOYBaX, MO3TOMY BCerjaa
MOJIBEPrajluCh OCOOCHHO WHTEHCHBHOW BBIpYOKE M paclalike I0J CelbCKOXO35SHCTBEHHBIE
KynbTypbl. Pacnpoctpanenue Qopmanmii gy00-IHUNOBBIX JieCOB Ha Pycckoll paBHUHE CBSA3aHO C
OoraTelMu IOYBOOOPA3YIOIMIMMHU TOPOJIaMH, 3aJeralolliMU B YCIOBHUSX Oojiee pacuIeHEHHOIro
penbeda mo cpaBHeHUIO ¢ unoBeiME Jiecamu (Kypnaes, 1968).

VYyacTe MUPOKONIMCTBEHHBIX U XBOMHO-IIMPOKOJIMCTBEHHBIX JIECOB B JIeCHOM nokpose OI'TI
OTJIMYAET OYEHb CUJIbHAS BapuadenbHOCTh (0T 1 10 89%), cBA3aHHAS ¢ MIMPOTHBIM IPAIUEHTOM U
cmeHo 30H. Tak, B BepxHe-Bomxckoil, MockoBckoil M Memepckoil NPOBUHLMAX JaHHBIE
coo0011IecTBa BCTpEUarOTCsl 0O4eHb peako. [Ipu IBHKEHUH Ha 0T K 30HE HIMPOKOJIMCTBEHHBIX JIECOB
UX y4acTHe PEe3KO yBelInuMuBaeTcs, gocturas noutu 90% B Cpennepycckoil MpOBUHIIMH.

19) /Iyboswie wiupokompagusie neca
[IIupokoIMCTBEHHBIE Jieca C MpeodiaanueM 1yda B TIEpBOM sIpyCce APEBOCTOS, yIaCTHEM €I B
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MEPBOM W BO BTOPOM JIPEBECHOM SIPyc€ W BHUAOB HEMOPAIBHOW TPYIIBI B HIDKHUX spycax
coobmrecTB (hoto 19). brauskue TakCOHBI: OYOHAK CHbIMEBLIL, BOIOCUCMOOCOKOBbIU, 3€/IeHYYKOBO-
sonocucmoocoroguiil (Kypnaes, 1968; Jleca FOxnoro [ToqmockoBbst, 1985; Bacunesud, bubukosa,

2001).

34° .. 36° na. 38° ma. 40° p.a
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Puc. 9. Pacnipenenenue
IIMPOKOJIMCTBEHHBIX u
XBOMHO-ITMPOKOJIMCTBEHHBIX
coobmectB B mpenenax DITI
(B % or JecomoKpbITON
TIJIOIIATH ). HasBanus
npoBuHuui (1-7) npaHel Ha
pucyHkax 1 u 8.

Fig. 9. Distribution of spruce
and spruce-broad-leaved
communities in  physical-
geographical provinces (in %
of the area covered with
forest). = The names  of
provinces (1-7) are shown in
Figures 1 and 8.

®oto 19. /IyOoBsIii ¢ nenuHoM mpokoTpaBHeIii ec (Ne 19) B r.0. Uctpa (dporto E.I'. Cycnosoi).
Photo 19. Oak forest with Corylus avellana and broad (nemoral) herb in Istra district (Photo by

E.G. Suslova).
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Cykuneccuonubdi craryc. [lo muennio C.®. KypnaeBa (1968), coobmecTtBa ¢
SBHBIM Mpeo0iaanueM 1y0a sBISIOTCS MPOU3BOJAHBIMHU OT JyOOBO-JIHMIIOBBIX M €JO0BBIX C JUMOU U
nyOoM JIeCOB, OPEBOCTOEM W3 JMMBI U Ayba — kopeHHbIMU. Ha CeBepo-3amane EBpomeiickoii
Poccun nyOHSKM MIMPOKOTpaBHBIC, IO MHEHHIO psiga aBTopoB (BacwmeBuu, bubumkoma, 2001),
CUMTAIOTCA KOpPEHHBIMU coolmiectBaMu. Ecnu cyauTh mo coctaBy sIpycoB, 3TO 0€3yCIOBHO —
MIPOU3BOJIHBIC KHCIUYHO-IIUPOKOTPABHBIX (3€JIEHYYKOBBIX, BOJIOCHCTOOCOKOBBIX, CHBITHEBHIX)
€JI0BO-IITMPOKOIUCTBEHHBIX JiecoB (Cycnosa, 2019).

JuarHocTudyeckue NPU3HAKHU

Coornomenue JIUI: B HWKHHUX spycax NTOMHHHPYIOT BHUIbBI HeMopaibHOU rpymmbl (59%),
BTOPYIO MO 3HAYMMOCTH TPYIITY COCTAaBIISAIOT JIYyTOBO-OMmyIIeyHbie BUIbI (16%), mons GopeanbHbIX
BUgoB — 13.6%, HuTpodUIbHO-BIAKHOTPAaBHBIX — 5.5%. VYwyactue apyrux rpynm BUAOB
HE3HAYUTEIIHHO.

Juarnoctuueckue Bunbl: Quercus robur (Al), Corylus avellana (B).

CocTtaB U CTpyKTypa

Koucrantneie Buabl: Querceus robur (Al, C), Acer platanoides (B), Corylus avellana (B),
Lonicera xylosteum (B), Aegopodium podagraria, Ajuga reptans, Asarum europaeum, Carex
pilosa, Galeobdolon luteum, Lathyrus vernus, Pulmonaria obscura, Ranunculus cassubicus,
Stellaria holostea.

JomuHanTHble BUABL: Acer platanoides (A1, cpeanee np. nokpeitue 23%), Betula pendula (A1,
10%), Picea abies (A1, 22%), Quercus robur (Al, 40%), Picea abies (A2, 14%), Quercus robur
(A2, 12%), Tilia cordata (A2, 10%), Acer campestre (B, 15%), A. platanoides (B, 8.4%), Corylus
avellana (B, 44%), Padus avium (B, 12%), Picea abies (B, 9.3%), Populus tremula (B, 7.2%),
Sorbus aucuparia (B, 5%), Tilia cordata (B, 8.2%), Aegopodium podagraria (15%), Asarum
europaeum (6.2%), Carex pilosa (19%), Convallaria majalis (5%), Equisetum pratense (4.8%),
Galeobdolon luteum (24%), Mercurialis perennis (8.5%), Oxalis acetosella (9.8%), Pulmonaria
obscura (7.3%), Quercus robur (C, 5%), Ranunculus cassubicus (5%), Stellaria holostea (5%). U3
BECEHHHUX 3(heMepOHI0B 3HAYUTEIBHOE TIp. TOKPBITHE OTMEUEHO Y Anemone ranunculoides (21%).

JpeBocToll Kak MpaBUIO JIBYXBAPYCHBIH. COMKHYTOCTh KPOH BEpPXHETO JIPEBECHOIO sipyca
cocraBiseT 66%, BToporo — 28%, BeicoTa 25 u 17 M, cooTBeTCTBEeHHO. Bo3pacTt nepeBbeB ayda — oT
65 no 135 net, B oTHaeNbHBIX Claydasx oTMedeHbl 1yObl 185-nerHero Bospacra. Ilomumo ny0a B
BEPXHEM JPEBECHOM sIpyce dYacTo BcTpedarorcs Betula pendula, Populus tremula (10%),
3HAYMUTENIbHA TI0 TP. TMOKPBITUIO TIpuMech Picea abies u Acer platanoides. Yacto ecth BTOpOI
JPEBECHBIN Apyc, HO €ro COCTaB CHIBHO BapbUpYeT, Haubojee yacTo BcTpeuatoTcsi Picea abies,
Sorbus aucuparia (4%), Tilia cordata.

SIpyc KycTapHMKOB MOXeT MOKphIBaTh 10 90% (B cpeaneM 56%) 3a cuetr Corylus avellana,
BbICOTa KOTOpOH jgocturaer 8 m (B cpeaHeMm 5 m). [lomumo nemunbl Hanbonee vactel Lonicera
xylosteum (5.5%), Padus avium, Sorbus aucuparia, Viburnum opulus (B, 1.5%), monpoct Acer
platanoides, Tilia cordata u Picea abies.

OOmiee MpPOEKTUBHOE TOKPBITUE TpaB cocTaBisieT B cpeaHem 60%. XapakTtepHa
MOJTMIOMHHAHTHOCTH sipyca. HambOoree wacTto BCTpedarOTCs W C HaWOONBIIUM TIpP. TTOKPBITHEM
Aegopodium podagraria, Carex pilosa, Galeobdolon Iluteum. Cnenududeckoir 4epToil nyOOBBIX
IIUPOKOTPABHBIX COOOIIECTB SBISETCS 3HAYUTEIBHOE YHCIO BUIOB JIYTOBO-OIMYIIEYHON TPYIITBI U
u3peaKa MPUCYTCTBUE TaKUX BHIIOB, Kak Aristolochia clematitis (5%), Carex pediformis (1.7%),
Deschampsia cespitosa (2.5%), Melampyrum nemorosum (2.5%), Rubus caesius (5%), Stachys
officinalis (0.7%).

HazeMHble MX1 MHOT/Ia OTCYTCTBYIOT, UX Ip. MOKPBITHE HeOobIIoe U BapbupyeT oT 0 10 40%
(B cpennem 5.3%). Yamie apyrux BuIoB Berpeuaercs: Atrichum undulatum (1.8%), a nanbonbliee
Ip. TOKpbITHE OTMeueHo Yy FEurhynchium angustirete (3.7%), Hylocomium splendens (7%),
Dicranum montanum (4%), D. scoparium (5%). Ha oOHaXeHHAX TOYBBI IPUCYTCTBYIOT BUJIBI poJa
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Fissidens.

Pasznoo06pa3ue. Beero B nenodmope nyOpaB MMpOKOTPaBHBIX 223 BHUJIA: COCYTUCTBIX —
184, nazemHbIx Mox000pa3Hbix — 39. B npeBecHoMm spyce — 16 Bum0B, KycTapHukoBoM — 32 (13
BUJIOB KYCTapHHUKOB, 19 nepeBbeB), TpaBsHO-KycTapHUUYKOBOM — 168 (18 npeBecHbix Buaos). B
coobmiectBax 14-47 BumoB, B cpenHemM 32.

DOkonorusd. /lnanazoH KUCIOTHOCTM IIOYB IO SKOJIOIMUYECKHMM IIKajgaMm (C y4eToM IIp.
MOKPBITHS) CcOCTaBisgeT 5.2-7.2, nuama3oH BIaXHOCTH TouB — 4.8-7.2, OoraTcTBa IIOYB
MUHEPAIBLHBIM a30TOM — 4.7-6.6. I10uBbI CBETII0-CEPBIE JIECHBIE.

[Tonoxenue B nmanagmadTte (peabed). JlyOoBbie MHMPOKOTpPaBHBIC Jieca C EIIBbIO
oTMeueHbl B mpexaenax jgangmapToB CmoneHckod, MockoBckoii u  MockBoperko-OKckoi
MPOBUHLIMN, a TakXe HEOOJBIIMMHM yYacTKaMU B JIOJIMHAX PEK MO BEPXHUM YPOBHSAM IOWM U
HaJIIOMMEHHBIM TeppacaM BepxHe-BoirkcKol MPOBUHIINAH.

20) JIunoesle wiupoxompagHuvie jeca

[IIupokoIUCTBEHHBIE Jieca ¢ TpeolIaJlaHieM JIUIbI B TIPBOM WJIM BTOPOM JPEBECHBIX spycax
JPEBOCTOSI M BUJIAMH HEMOPAIBHOM TPYIIBI B HUKHHX sipycax coobmiectB ((oto 20). B npeBocToe
U TMOJPOCTE M3PEIKa MPUCYTCTBYET €lib, B TPABSIHOM IMOKPOBE yYaCTBYET KHCJIHIIA B HEKOTOPBIC
OopeanbHble BHIBL. BIHM3KHE TAKCOHBI: JUNHAK 60I0CUCHIOOCOKOBBIU, CHbIMEBbIU, NPOIeCHUKOBO-
cnvimessiti (Kypnaes, 1968; Peuan u np., 1993).

CykuneccHuOHHBH cTaTyc. JIunossle jgeca AJaHHON TpyHIbl NPEACTABIAIOT COOOM
KOpEHHBIEC COOOIIEeCTBA JIUIIb Ha CKJIOHAX OBPAroB M JOJHH PEK, HA BOJOCOOPOAxX IEHTPaIbHOH U
CEBEpHON 4YacTell 00JaCTH — 3TO IPOU3BOJHBIE XBONHO-IIMPOKOJUCTBEHHBIX JjecoB (KypHaes,
1968; CycnoBa, 2019). Kopennbie numnoBble HEMOpPATbHOTPABHBIC Jieca MPEACTABIEHBI JIUIIL B
F0’KHOM yacTH 00s1acTy.

JuarHocTHUYecKUEe MPU3HAKH

CootHomenue OUI: Jlnsg HUKHHUX SPYCOB XapaKTEpPHO aOCONIOTHOE AOMUHUPOBAHHE BUJOB
HeMopabHOU rpynmnsl (68.4%), 6opeanbHble BUABI cOcTaBisOT 13.7%, myroBo-onymeunsie 7.5%,
HUTPOPUITHHO-BIIAXKHOTPaBHBIC 6.5%. YuacTue Apyrux rpymni BUIOB HE3HAYUTEIBHO.

Huarnoctuueckue Bunsl: Tilia cordata (A1), Mercurialis perennis.

CocTtaB U cTpyKTypa

Koucrantneie Bunbl: Querceus robur (Al), Tilia cordata (Al, B), Acer platanoides (B, C),
Corylus avellana (B), Aegopodium podagraria, Asarum europaeum, Carex pilosa, Dryopteris filix-
mas, Galeobdolon luteum, Lathyrus vernus, Mercurialis perennis, Pulmonaria obscura,
Ranunculus cassubicus, Stellaria holostea.

JomunanTtHele BUIbL: Acer platanoides (Al, 19%), Betula pendula (A1, cpennee np. MOKpbITHE
11.1%), Populus tremula (A1, 11%), Quercus robur (Al, 11%), Tilia cordata (Al, 50%), Acer
platanoides (A2, 18%), Tilia cordata (A2, 13%), Acer platanoides (B, 11.7%), Corylus avellana
(B, 17.5%), Euonymus verrucosa (B, 5.3%), Padus avium (B, 11%), Picea abies (B, 10%), Sorbus
aucuparia (B, 5.6%), Tilia cordata (B, 8.7%), Aegopodium podagraria (21.7%), Ajuga reptans
(4.2%), Carex pilosa (42%), Dryopteris filix-mas (4.5%), Equisetum hyemale (12.4%),
Galeobdolon luteum (16.4%), Galium odoratum (1.4%), Geum rivale (8%), Gymnocarpium
dryopteris (7%), Mercurialis perennis (16%), Oxalis acetosella (15.5%), Pulmonaria obscura
(9.3%), Ranunculus cassubicus (4.3%), Stellaria holostea (6%), S. nemorum (9.6%). B e TMHUYHBIX
OTMHMCAHUSAX B KA4yeCTBE JOMHUHAHTOB OTMEuUeHbI BeceHHUE d(pemepounibl Allium ursinum (70%),
Anemone nemorosa (55%), A. ranunculoides (25.3%), Corydalis bulbosa (11.7%), Dentaria
bulbifera (30%), Ficaria verna (10%) u anBenTUBHBIA BUI Impatiens parviflora (10%).

JIOBOJIBHO TEHUCTBIE JiECa, CPEAHSISI COMKHYTOCTh KpoH 82%. [IpeBocToil 1-2-X spycCHBIH,
BbicoTOM 20-30 M. Bospact nunel coctasnser 60-100 sier, B oTaenbHbIX ciaydasx 140 ner. Bepxuuii
JpEeBECHBIN sipyc 0Opa3oBaH JUIOM, 4aCTO ¢ IpUMechio 1y0a, Oepe3sl MOBUCION U ocuHBL. M3penka
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BcTpeuaercs Picea abies (9.2%), pexe Acer platanoides (19%), Pinus sylvestris (8%), Fraxinus
excelsior (9.2%). Bropoii npeBecHbI ApycC BbIIEISETCS PEIKO, HauboJee 4acTO BCTPEUAIOIIUECs
BUjbI B HeM Tilia cordata (13%) u Acer platanoides (18%).

®oto 20. Jlunoselii mmpokoTpaBHelii jec (Ne 20) B CepeOpsiHoOopckoMm siecHHuYecTBe ((HOTO
E.I'. Cycnogoii). Photo 20. Linden broad herb (nemoral) forest in the Serebryanoborsky Forestry
(Photo by E.G. Suslova).

[IpoexTBHOE MOKPBITHE KYCTapHUKOBOrO sipyca oT 2 1o 75% (B cpennem 28%). Haubonee
00buHBl W3 KycTapHUkoB Corylus avellana, Euonymus verrucosa (5.3%), Lonicera xylosteum
(5.5%), a cpenu npeBecHoro moapocta Acer platanoides w Tilia cordata, v3penaxa BCTpeYarOTCs
Picea abies (10%) u Sorbus aucuparia (5.5%).

TpaBsiHOW sApyC JOBOJBHO I'YCTOM M cocTaBisieT B cpeaHeM 80%. OnHolt u3 ocoOGeHHocTel
JTAHHBIX COOOIMIECTB SIBIISETCS MOJUJIOMHHAHTHOCTh TPaBSHOTO TMOKpoBa. K sIpKO BBIpa)KEHHBIM
JOMUHAHTaM MOXHO OTHecTH Tosibko Carex pilosa n Aegopodium podagraria, HO TOMUMO HUX
MOTYT TIpeo0ianaTh ¥ Ipyrue BUAbl. BECHON 3HAUMTENBHBIC MO TUIOMIAIN MSATHA 00pa3yloT BUIBI
pactenuii: Anemone spp., Ficaria verna, Corydalis bulbosa.

HazemHBIE MX¥M WHOT/Ia OTCYTCTBYIOT, B IIEJIOM MX Tp. MOKPBITHE HeOoIbIIOE, Bapbupyet oT 0
mo 40% (B cpemnem 8.3%). Yame napyrux BHIOB BceTpeuatorcs Atrichum undulatum (2%),
Eurhynchium angustirete (3.7%) u Oxyrrhynchium hians (1.7%).

PasznooOpas3ue. Bcero B 1eHOdnOpe IJUNHAKOB MMIMPOKOTpaBHBIX 204 Buaa:
cocymucTeiXx — 157, HazemHBIX MOXo00OpasHeix — 47. B napeBecHom sipyce — 13 Bumos,
KyCTapHUKOBOM — 22 (9 BUAOB KyCTapHHUKOB, 13 nepeBbeB), TpaBsHO-KycTapHHUKOBOM — 151 (18
JpeBecHbIX BUI0B). B coobmecTBax 17-50 BumoB, B cpearem 29.

Okxonorwusda. JlnanazoH KHUCIOTHOCTH IOYB IO SKOJOTHMUECKUM IIKajdaM (C y4eToMm Ip.
MOKPBITHS) cocTaBisieT 5.1-7.3, nuama3oH BIaXHOCTH MOYB — 5-6.1, 6oraTcTBa MOYB MUHEPATHHBIM
a30ToM — 5.1-6.5. I1ouBBI AepHOBBIE CIIA00-TIOA30IUCTHIE, CEpPhIE JIECHBIE.

[Tonmoxenue B nmamamadTe (penbed). JIMTHIAKKM MHUPOKOTPABHBIE OTMEYCHBI B
OCHOBHOM B nipezieniax MockBopenko-Okckoit, 3aokckoil 1 CpeaHepycckoi TPOBUHLNN. 3aHUMAIOT
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HEeOOoJIbIINE 110 TUIOIIAAN YYACTKU U B APYIHX (PU3UKO-Teorpadpuyueckux MpoOBUHIMAX, B TOM YUCIIE
B MockoBckoi u Bepxue-Bomkckoi, B OCHOBHOM IO JOJIMHAM PEK.

21) Enoso-uiupokonucmeenHvle WiupoOKOmMpasHvle neca

Jleca co cMeIIaHHBIM JPEBOCTOEM M3 €I U IIMPOKOJIMCTBEHHBIX OO (J1y0a, UMb, KJI€Ha) U
BUJIAMU HEMOPAJILHOW T'PYIIIbI B HUKHUX sipycax coobuiectB ((poTo 21). binskue TakCoHbI: er1060-
nunosvlii 0yonax (Peuan u np., 1993), ervuux c aunoii (Kypuaes, 1968).

CykneccuoHHB W cTaTyc. Kopennsle coolmiectBa, KOTOpble INpH BBIPyOKax u
OOBIYHO CMEHSIOTCS JTUMOBBIMU MK enoBbiMu Jiecamu (Kypnaes, 1968, Cyciosa, 2019).

JuarHocTudyeckue NPU3HAKHU

Coornomenne DUI: B HUKHUX sipycax MpeoOsafjaroT BUABI HEMOpaidbHOU rpymmbl (55.5%),
OopeanbHble BUABI COCTAaBIAIOT 18%, HUTpOoUILHO-BIaXHOTpaBHBIE 10%, TyroBo-omymieyHbIe
9.2%. YuacTtue Jpyrux rpyni BUJI0B HE3HAYUTEIIBHO.

®oto 21. CwmemanHwlii ¢ ay0om, Oepe3oil, €lbl0, COCHOM W TMOJAPOCTOM KIJIEHA U JIUIBI
mupookoTpaBHbiil (Ne 21) B r.0. Eropsesck (doto E.I'. Cycnosoii). Photo 21. Mixed broad herb
forest with oak, birch, spruce, pine and undergrowth of maple and linden in Yegoryevsk district
(Photo by E.G. Suslova).

Huarnoctuueckue Bunbl: Picea abies (Al, A2, B), Tilia cordata (A2), Dryopteris carthusiana,
Gymnocarpium dryopteris, Maianthemum bifolium, Oxalis acetosella, Rubus idaeus, R. saxatilis,
Stellaria nemorum, Eurhynchium angustirete (D), Rhodobryum roseum (D), Sciuro-hypnum curtum
(D).

CocTaB U CTpPyKTypa

KoncranTasle Buabl: Picea abies (Al, B), Quercus robur (Al), Acer platanoides (B), Corylus
avellana (B), Lonicera xylosteum (B), Sorbus aucuparia (B), Tilia cordata (B), Aegopodium
podagraria, Ajuga reptans, Asarum europaeum, Carex pilosa, Dryopteris carthusiana, D. filix-mas,
Galeobdolon luteum, Pulmonaria obscura, Ranunculus cassubicus, Rubus saxatilis, Stellaria
holostea.

JomunanTtHele Buibl: Picea abies (Al, cpennee np. mokpsitue 28%), Quercus robur (Al,
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17%), Tilia cordata (A1, 17%), Acer platanoides (A2, 10%), Picea abies (A2, 10%), Tilia cordata
(A2, 25%), Acer platanoides (B, 7%), Corylus avellana (B, 23%), Padus avium (B, 6.3%), Picea
abies (B, 7.9%), Tilia cordata (B, 10%), Aegopodium podagraria (10%), Ajuga reptans (3.4%),
Asarum europaeum (6.2%), Carex pilosa (28%), Convallaria majalis (6.2%), Equisetum pratense
(5.7%), Galeobdolon luteum (17%), Lysimachia nummularia (8.3%), Mercurialis perennis (14%),
Oxalis acetosella (9.6%), Ranunculus cassubicus (4.7%), Stellaria nemorum (6.8%).

[peBocToli ABYXBAPYCHBIM, BbICOTOW 22-30 M, CpenHsisi COMKHYTOCTb KpoH 62%. Einp u
IIMPOKOJINCTBEHHBIC BHUJIBI IEPEBBEB (Y0, TUTA ¥ KJIICH) B JAHHOM THUIIE COOOIIECTB MPEICTABICHBI
BO BCEX SIpycax, HO UX COOTHOIICHHE BapbUpyeT. B BepxHeM JpeBecHOM sipyce JI0JU elld, Ay0a u
nunbl 01mu3ku. Bo BTOpoMm npeBecHOM sipyce Hamboliee 4acThl €J1b, JIMIA U KJIEH OCTPOJIMCTHBIN, a
ny6 (A2, 5.3%) enunuueH. B xycrapHUKOBOM sipyce Hambosee OOWJIEH MOAPOCT eliu, KIeHa U
JIUTIBI, @ B TPABSIHO-KYCTapHUYKOBOM sipyce Picea abies (4.4%), Acer platanoides (3.8%), Quercus
robur (4.4%) u Tilia cordata (4%) nipeacTaBiIeHbl B OJIU3KUX MPOMOPLIUSIX.

[TpoekTHBHOE TOKPBITHE KycTapHUKOBOTO sipyca oT 10 g0 80% (B cpemnem 35%). HaubGonee
o0bruHbl U3 KyctapuukoB Corylus avellana, Lonicera xylosteum (4%), a cpenu ApeBECHOTO
noapocta Acer platanoides (7%), Tilia cordata (10%) u Picea abies (8%).

TpapsiHoit sipyc (mp. mokpeitTue 68%) mNOMMAOMUHAHTHBIA, mpeobnagatoT Carex pilosa,
Galeobdolon luteum w Aegopodium podagraria, a Takxke B KaueCTBE JIOMUHAHTOB MOXET OBITh
LEbIA  PSAJ  HEMOPAIbHBIX BHJAOB: Asarum europaeum, Pulmonaria obscura, Ranunculus
cassubicus, Stellaria nemorum. V13 G0opeabHOTO MEIKOTPaBbs 4acTo oT™meueHbl Oxalis acetosella
(9.6%), Maianthemum bifolium (2%) n Rubus saxatilis (2.8%).

Mxu mokpsiBatoT 1 g0 40% (B cpemnem 15%), mambonee wacto BcTpedatorcsi Atrichum
undulatum (2%), Eurhynchium angustirete (4.7%) u Buabl poaa Plagiomnium.

Pa3znoo0Opa3ue. B ueHodpnope XBOHHO-IIUPOKOIUCTBEHHBIX JIECOB IMIMPOKOTPABHBIX 176
BUJIOB: cOoCyIOHUCThIX — 139, HazeMHBIX MOxooOpa3Hbix — 37. B apeBecHoM sipyce — 14 BuAOB,
KycTapHUKOBOM — 22 (10 BUIOB KyCTapHUKOB, 12 nepeBbeB), TpaBsiHO-KycTapHHUukoBoM — 130 (20
JIepeBSIHUCTHIX BUIOB). B coobmecTBax 22-52 Buna, B cpeanem 34 Buja.

DOxonorwusa. JlnanmazoH KHCIOTHOCTH TOYB IO DKOJOTHYECKUM IIKaiaM (C y4eToMm Tp.
MOKPBITHUS) cocTaBisieT 4.9-7, nuana3oH BIaXXHOCTH MOYB — 5-6.5, OoraTcTBa MOYB MUHEPATHHBIM
a30ToM — 4.4-6.5. T1ouBbl IEepHOBBIE CI1a00-TIO30JIUCTHIE.

[Tonoxenue B Tannmadre (penbed). XBONHO-IIUPOKOJIMCTBEHHBIE
IIMPOKOTPABHbIE Jieca OTMEYEHbl B IMpefenax OOJBIIMHCTBA JAaHAMAPTOB 00JacTH, OCOOEHHO
gacto Ha KimHcko-JIMUTpOBCKOM rpse.

MEJIKOJIMCTBEHHBIE JIECA

[Ipeobnananrie METKOIMCTBEHHBIX JIECOB B PETHOHE CBSI3aHO ¢ (JOPMHUPOBAHUEM MOJIOIHSIKOB
Ha BBIpyOKax, a B IMOCJIEJHUE JECATUIETHS — C BOCCTAHOBHUTEIBHOW CYyKIECCHEeM Ha MecTe
BBIBEJICHHBIX H3-TIOJ] XO3SHCTBEHHOT'O MCIOIB30BAaHUSI MaXOTHBIX 3eMellb. bobllias 4acTh THUIIOB
COOOIIECTB SABJSIOTCS BTOPHYHBIMH M MOTYT Pa3BHUBATHCSA B OOJBIIIOM JUANa30HE SKOTOMHMYCCKHUX
ycnoBuil. K KOpeHHBIM JiecaM OTHOCATCS CEPOOJIbXOBBIE M UEPHOOJBXOBBIE COOOIIECTBA B
MEePECYBIQKHEHHBIX WM JIOJIMHHBIX MeCTOOOMTaHHSX. OCHOBHBIM pPEKHMOM, BIHUSIONIAM Ha
muddepeHIrannio cocTaBa COOOIIECTB, SBISETCS YBIQKHEHHOCTh TOYB. VMeromuecss paboThI
JEMOHCTPHPYIOT BBICOKOE Pa3HOOOpa3We MPOW3BOJHBIX M KOPEHHBIX MEJKOJUCTBECHHBIX JIECOB
(Humenko, 1972; AbarypoB u ap., 1982, Bacunesuy, 1996, 1998; Bacunesuu, Lllykuna, 2001).
PasHooOpa3zne MeJIKOJIMCTBEHHBIX JICCHBIX COOOIIECTB CBSI3aHO C IMMPOKUM DKOJIOTHYECKUM
apeanoM Oepe3 (B. pendula, B. pubescens), a Takke TPHYPOYCHHOCTBIO JIECOB M3 OJILXU CEPOH U
YepHOU K NepeyBIaKHEHHBIM MO0 O0raThIM NPUPYYLEBBIM MECTOOOUTAHUAM. B pa3nuyHbIx THIax
COOOIIECTB U B 3aBHUCHUMOCTH OT DKOJIOTMYECKUX PEKUMOB MECTOOOWTAHMN y4acTHE KOPEHHBIX
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BUJIOB JIEPEBLEB BapbUPYET.

[Tpu HaMUUUK HKOJIOTMYECKOM TOIEPAaHTHOCTH BTOPUUHBIE MEIIKOIMCTBEHHBIE Jieca U3 Oepesbl C
OCHHOW CIIOCOOHBI TMPOM3PACTaTh HA IOYBAX PA3HOTO MEXAHHYECKOTO COCTaBa, BIIAKHOCTH H
OorarcTBa, CcO34aBas YCIOBHUS JJIs BOCCTAHOBICHHS YCIIOBHO-KOPEHHBIX cooOIIecTB. B
COBOKYITHOCTH C KOPEHHBIMHU JIECAaMH U3 OJbXH CEpPOHM U YEpPHOM MEJIKOJMCTBEHHBIE Jieca
NpEJCTaBICHbBl Hanbojee pPa3sHOOOPa3HBIM THUIIOJOTHUYECKUM CIIEKTPOM; B COCTaBe JTOU
dbopManmoHHoi rpynmnel — 7 rpynn cooOuiectB. Ilo coctaBy THmbl COOOLIECTB 3HAYUTEIBHO
OTIMYAIOTCS MO0 TPeoOIaJaHuI0 Pa3IMYHBIX JKOJOTO-IEHOTHYECKUX TpyHn: OopeanbHOH,
HEMOpaIbHOW, HUTPOPHUIBLHO-BIAXXHOTPABHOM, JIYTOBO-OMYIICYHOU, OJUTOTPOGHO-00IOTHON H

npyrux (puc. 10).
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Puc. 10. [IpoiieHTHOE COOTHOIIEHUE IKOJIOTO-IIEHOTHYECKUX TPYMN BUIOB B HAa3eMHBIX spycax
MEJIKOJIMCTBEHHBIX CO00IIEeCTB. Ycnoguvie obo3nauenus. I'pynmbl cooOmiecTs: 1 — METKOTpPaBHEIE,
2 — MeNKOTPaBHO-IIMPOKOTPABHBIC, 3 — MIMPOKOTPABHBIE, 4 — BIAKHOTPABHO-IIIUPOKOTPABHBIE, 5 —
TpaBsIHO-0OJIOTHBIE, 6-pa3HOTpaBHBIE, 7 — c(arHOBbIE. DKOJOTO-IEHOTHYECKHE Tpynmbl: Br —
OopeanpHasi, BKIIOYANONIME OopeanbHbIE KYCTAPHUYKH, HEMOPAILHOE MEIKOTPaBbE U BHUJIBI
3eJeHbIX MXOB; Nm — HeMopanbHOe MUPOoKOoTpaBbe; NW — HUTpouiIbHO-BIaxHOTpaBHas; Md —
nyrosas; Eg — onymeunasi; St — crenHas; Ad — anBentuBHas; Olg — onurorpodHo-6onotHas; Wt —
TpaBssHO-O00J0THAs. YcnoBHbIe o00o3HaueHust DIl kak Ha pucynke 3. Fig. 10. The percentage of
ecological-coenotic groups of grass-shrubs layer species in small-leaved communities. Legend.
Communities groups: 1 —small herb; 2 — small herb-broad herb; 3 — broad herb; 4 — wet herb-broad
herb; 5 — marsh herb; 6 — meadow herb; 7 — sphagnum moss. ECG are shown in Figure 3.

B MenkoTpaBHOW rpymnme HauOOJBIIYIO pOJb B COCTaBE IMOAYMHEHHBIX SPYCOB HIPAET
OopeanpHasi rpymnma BUAOB (67%), HemopanbHas cocTaBiseT Toiabko 18%. B wmenkorpaBHO-
IIMPOKOTPABHOW TPYIIE 3TO COOTHOILEHHE MEHseTcs — OopeajbHble BHIBI cOCTaBISIOT 48%, a
J07I  HEeMOpalbHBIX yBenuuuBaercs 10 39%. B mmpoxorpaBHOI rpymie mnpeoOiagaroT
HeMopajbHble BUAbl — ux jgons 70%, OopeanbHble BHIBI cocTaBisoT Bcero 13%. Bo
BJIQKHOTPABHO-ITUPOKOTPABHOM TPYIIEe TOMUHUPOBATh HAUMHAIOT HUTPOMUIHHO-BIAXXHOTPABHBIC
Buabl (49%), Takke BBICOKA pOJb HEMOpPAIbHBIX BUAOB — 33%. TpaBsHO-00J0THas rpymma
OTJIMYAETCS BBICOKMM Y4YacCTHEM HHUTPOPHIbHO-BIAXHOTPaBHBIX (43%) U TpaBsSHO-OOJOTHBIX
(33%) BunoB. B pasHoTpaBHOU rpymme npeodiaaaiT JyroBO-ONMyIIeUHbIe BUIbI, KOTOPBIE IpU
HE3HAYUTENIbHOM Y4YaCTHHM aJBEHTHUBHBIX M cTemnHbIX (MeHee 1%) coctaBmsitor 51%. [Hons

OKOCUCTEMBI: 5KOJIOI'MA U INHAMUKA, 2020, Tom 4, Ne 3



116 BMOPA3HOOBPA3UE JIECOB MOCKOBCKOI'O PETUOHA

OopeanbHBIX BUAOB B JTOW rpymnmne cocraBiser 21%, a HEMOpPalIbHBIX M HUTPOPHILHO-
BIQKHOTPAaBHBIX HpuMepHO TmopoBHY (12% wu 15% coorBercTBeHHO). B  cdarnoBbix
MEJIKOJIMCTBEHHBIX JiecaX mpeodiagaer onurorpodHo-OomoTHas rpynma (45%), Takke 31ech
BBICOKa 1107151 OopeanbHbIX (38%) u TpaBsiHo-0010THEIX (15%) BumoB (puc. 11).

1.0

Puc. 11. Pacnpenenenue
MEJIKOJIUCTBEHHBIX COOOIIECTB C
YY4ETOM pACTeHHH MOJYMHEHHBIX
spycoB B ocsix NMDS opaunanuu
(Ha3BaHWs ~ ocedl  JgaHBl  Ha
pucynke 4). OOo3HaueHHE TPYIII
coO0IIeCTB KaKk Ha pucyHke 10, a
DKOJIOTHYECKUX (PAKTOPOB KaK Ha
pucynke 4. Fig. 11. Distribution of
small-leaved = communities  on
NMDS ordination axes (names of
axes and ecological factors are
shown in Figure 4; communities
groups are shown in Figure 10).
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Pacripenenenurie MENKOIMCTBEHHBIX COOOLIECTB B OPAMHAIIMOHHOM IMPOCTPAHCTBE OTYETIMBO
MOJTBEPXKIAeT pasziIuuue HUX M0 YCIoBUSAM Mecroobutanuit (puc. 11). C mepBoit ockio
BapbUPOBaHUS CBS3aHbl U3MEHEHMSI BIAKHOCTU MOYB M OCBEUICHHOCTH MOJYMHEHHBIX SIPYCOB, CO
BTOpOW — KMCIOTHOCTh U OoratcTtBo nmouB. HaunbosnbIas koppesiuus HaOI0JaeTcs ¢ BIaXKHOCTBIO
(R*=0.78) 1104YB — KOTOpas ABIAETCS OCHOBHBIM IH(B(DEPEHIUPYIOMIM SKOIOTHIECKHM PEKHMOM
U1 MEJTKOJINCTBEHHBIX COOOIIECTB peruoHa.

MenKonucTBEHHBIE Jieca IIMPOKO PacHpOCTpaHEHbl Ha TeppUTOpUHM MOCKOBCKOM 0051acTH
(puc. 12). B GonpmmrHCTBE MPOBUHIMI OHU COCTABIISAIOT MTOYTH MOJOBUHY BCEX JIECOB, a B BepxHe-
Bomxkckoit gaxke 6osee. OHaKO B caMbIX H0XKHBIX MPOBUHIUAX (3a0kckoi n CpeaHepycckoi) ux
yuyactue cHmxaercs 10 10% u menee. BeposiTHO, 3TO CBsI3aHO C OJArONPUATHBIMH YCIOBUSMH IS
BEJICHUSI CEITbCKOTO XO3SIICTBA W BBICOKOW JT0JIe oOpabaThiBaeMbIX 3eMelb. B pesynbrare
HEOOJIbIIIE COXPAHMBLIMECS MACCHBBI JIECOB IPEJICTAaBISAIOT COOOM  IIMPOKOIUCTBEHHBIE
COO0O0I1IECTBA, @ HOBBIE 36MJIM HE 3apaCTalOT MEJIKOJIUCTBEHHBIMU BUIAMH JIEPEBHEB.

MenKonUCTBEHHBIE Jieca SBISIOTCS OJHOM U3 CaMbIX pa3HOOOpa3HBIX IPYII U HACUUTHIBAIOT 12
CUHTAaKCOHOB B paHre rpynmn acconuanuii. Kak ObUlo cka3aHO BbIlIe, pa3HOOOpa3ue JIECOB B
MEPBYIO OYepe/b CBA3aHO C dKoJorueil BumoB Oepe3 (Betula pendula w B. pubescens), KOTOpbIe
MOTYT CYILIECTBOBATh B PAa3JINYHBIX YCIOBUSAX YBIAXKHEHUS, OOraTCTBa U KUCIOTHOCTH ITOYB.

22) Bepe3oevie ¢ ocunoll u evblo MeIKOmpasHble Jjieca

JlanHas Tpymnma mpeAcTaBiIeHa MPOU3BOAHBIMU JIECHBIMU cooluiecTBamMu u3 Oepe3 (Betula
pendula, B. pubescens) ¢ TpUMEChIO €M1 W OCHHBI B JIPEBOCTOC W HA3€MHBIM IOKPOBOM H3
IPEUMYIIECTBEHHO OOpEaTbHBIX BUAOB C OTCYTCTBUEM SIPKO-BBIPAKECHHBIX JOMUHAHTOB ((oTO 22).

CykmeccuHHB U cTaTtyc: OIHO3HAYHO TMPOU3BOJHBIE COOOIIECTBA HA MECTE
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BBIPYOJICHHBIX €JIOBBIX M COCHOBO-EJIOBBIX MEJIKOTPABHBIX JIECOB.

JAuarHocTHYeCKUE NMPHU3HAKHU

Coornomenue OUI: mpeobramaer OopeanbHas rpymnma (50%), OmymiedyHO-TYroBbI€ BHIBI
cocTaBisAtoT 17.4%, nons HemopaibHbIX — 14.7%. [0y ocTanbHBIX 9KOJIOTO-IIEHOTUYECKUX TPYIIIT
BHI0B MeHee 7%.

Huarnoctuueckue Bumibl: Picea abies (A2, C), Calamagrostis arundinacea, Luzula pilosa,
Orthilia secunda, Sorbus aucuparia, Pleurozium schreberi.
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Fig. 12. Distribution of
small-leaved communities
in  physical-geographical
provinces (in % of the
area covered with forest).
The names of provinces
(1-7) are shown in Figures
1 and 8.
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CocTtaB U cTpyKTypa

Koncrantasle Bunbl: Betula pendula (Al), Picea abies (A2, B, C), Corylus avellana (B),
Sorbus aucuparia (B, C), Ajuga reptans, Dryopteris carthusiana, Fragaria vesca, Luzula pilosa,
Maianthemum bifolium, Populus tremula (C), Rubus saxatilis, Stellaria holostea, Pleurozium
schreberi.

JloMyHaHTHBIE BUJIBI: B TpaBsHO-KYCTApHUYKOBOM SIpyCe BCTPEUYAETCS] MAJIO BUJIOB C BHICOKHUM
MIPOCKTUBHBIM TOKpHITUEM. Betula pendula (Al, cpennee np. nokpeitue 32%), Populus tremula
(A1, 16%), Picea abies (A2, 20%; C, 8.4%), Sorbus aucuparia (B, 7%), Luzula pilosa (5.6%),
Oxalis acetosella (18%), Pyrola rotundifolia (13.7%).

JpeBocToii nByXBsApYCHBIN, Bo3pacT 75-80 neT. COMKHYTOCTh IEPBOIO ApeBECHOTO sipyca 45%,
BoicoTa 24-30 m; copmupoBan Oepesamu (Betula pendula, Betula pubescens) ¢ MpOEKTHBHBIM
nokpeiTUEM 32%, ocunoit (16%) ¢ mpumecsio enu (5%) u cocusl (2.5%). Bropoit npeBecHsIit sipyc
obpazoBan enbto (20%), ¢ HeOompmuM yuactuem Oepesbl (Betula pendula, 3%), munel (5%) u
psa6unsl (1%).

KycrapaukoBbIii sipyc BeIpaxkeH ciiabo, ero mp. nokpeitue Bapsupyer ot 0 10 30% (B cpeanem
14%). Yacto Bcrpeuaetcs noapoct enu (11%), Corylus avellana (3.5%), Sorbus aucuparia (7%),
Frangula alnus (7.8%). Taxxe Bctpeuatorcss Viburnum opulus, Padus avium, Lonicera xylosteum,
Juniperus communis; OTMEYEH MOJIPOCT MIMPOKOIMCTBEHHBIX opox (5% u MeHee).

[IpoekTrBHOE MOKPHITHE TPABIHO-KYCTAPHUYKOBOTO sipyca BapsupyeT oT 30 mo 80% (cpemnee
p. nokpeitue 55%). Mecramu BbICOKOE Tp. IOKpbITHE Y Angelica sylvestris, Athyrium filix-femina,
Calamagrostis arundinacea, Cerastium holosteoides, Deschampsia cespitosa, Dryopteris
carthusiana, D. filix-mas, Luzula pilosa, Oxalis acetosella, Pyrola rotundifolia (10-30%). Yacto
BcTpeuatorcss  Fragaria vesca, Maianthemum bifolium, Rubus saxatilis, Stellaria holostea,
Convallaria majalis.
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doto 22. bepe3orslii ¢ enbro uepHUUHBIN Jec (Ne 22) B r.0. Bonokonamck (doto E.I'. CycnoBoii).
Photo 22. Birch with spruce and blueberry forest in Volokolamsk district (Photo by E.G. Suslova).

Mxu nokpsiBatoT ot 7 10 20% (B cpenHem 9.3%). Hacto Bctpewaercs Pleurozium schreberi
(2.2%), ocrampHBIE MXHM TPUCYTCTBYIOT HE 0ojiee yeM B MOJIOBHHE omnwcaHuil: Rhytidiadelphus
triquetrus (1.7%), Plagiomnium affine (1.4%), Sciuro-hypnum curtum (1.3%).

Pasznoo0Opas3wue. Becero B ieHoduiope 6epe3HIKOB MEIIKOTPABHBIX C €IbI0 M OCHHOM 125
BUJIOB pacTeHuil: cocymuctbix — 107; moxooOpa3ueix — 18. B npeBecHoM sipyce — 7 BHIOB, B
KyCTapHUKOBOM — 12 (5 BUJIOB 1epeBbEB, 7 — KyCTapHUKOB), B TPABIHO-KyCTapHUYKOBOM — 105 (u3
HUX JIpeBECHBIX BUJIOB — 16). B coobmiectBax 21-60 BuI0B, B cpenHeM 36.

DK 0ao0T ¥ s JlnanazoH KHCIOTHOCTH IOYB MO HKOJOTHYECKUM IIKaiaM (C y4eToM Ip.
MOKPBITUA) cocTaBisieT 3.8-5.1, quana3oH BIaXHOCTH 1o4B — 4.8-7, GorarcTBa NOYB MHUHEPATbHBIM
azotoM — 3.8-5.6. Ilo4BBI CYrIMHUCTBIE M CyMECUaHbIE IEPHOBO-TOIA30JIUCThIE 0€3 3aMETHOTO
orop¢doBaHUs U OrNieeHUs, yBiIaxkHeHHne cpeanee (Huuenko, 1972).

[Tonoxenue B namnmadre (penpbed). MenkoTpaBHble Oepe3OBbIE COOOIIECTBA
BCTPEYAIOTCS HA MECTE €JIOBBIX U COCHOBBIX OOpEabHBIX JIECOB (UEPHUYHBIX, KUCIUYHBIX U AP.).
Takum 00pa3oM, OHM paclpoOCTPaHEHbl HA [JOCTAaTOYHO BBIPOBHEHHBIX U ITOHMKEHHBIX
MECOOOUTAHUAX, HA CYNECUYAHbIX W CYINIMHUCTBIX II0YBaX, MPH JOCTaTOYHOM YBIIQXKHEHUHU
(Hunenko, 1972).

23) Bepe3oevie ¢ evio u 0CUHOU MEAKOMPABHO-UIUPOKOMPABHbLE Nleca

JlanHas Tpymnma mpeAcTaBieHa MPOM3BOJHBIMU JIECHBIMU cooOuiectBamMu u3 Oepe3 (Betula
pendula, B. pubescens) ¢ IpUMeChIO €M U OCHHBI B JIPEBOCTOE U HA3€MHBIM TTOKPOBOM M3 BUJIOB
TaeKHOT'O MEJIKOTPaBbs U MUPOKOTPaBhs (Poro 23).

CyknmeccuoHHBW cTaTyc. OIHO3HAYHO TPOM3BOAHBIE Jieca Ha  MecTe
CyOHEMOpAJIbHBIX €IbHUKOB ¢ Oosiee OOraThIMU OYBAMH, YEM B IPYIINE MEJIKOTPABHBIX JIECOB.

JAuarHocTHYeCKHUE NMPHU3HAKHU
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Cootnomenne DI npeodbnamaror 6opeansHas (38%) u HemopanbHas (30%) rpymmsl. J{omst
HUTPO(DUIBHO-BIAXKHOTPABHBIX BUI0OB cocTaBisieT 13.4%, onymiedHo-nyroBeix — 7.8%. OcTanbHble
rpynmnsl — MeHee 2%.

Huarnoctuueckue Bunbl: Picea abies (Al, A2, B, C), Lonicera xylosteum (B), Ajuga reptans,
Athyrium filix-femina, Crepis paludosa, Dryopteris carthusiana, Maianthemum bifolium, Oxalis
acetosella, Paris quadrifolia, Ranunculus cassubicus, Rubus saxatilis.

®oto 23. bepe3oBblii ¢ JEMMHON MEIKOTPaBHO-IIHMPOKOTpaBHbIi jiec (Ne 23) B r.0. Hapo-domunck
(¢poro H.I'. bensieroii). Photo 23. Birch with hazel small herb-broad herb forest in Naro-Fominsk
district (Photo by N.G. Belyaeva).

CocTaB W CTPpPYKTypa

KoncranTasle Bunsl: Betula pendula v Betula pubescens (A), Picea abies (A, B, C), Corylus
avellana (B), Sorbus aucuparia (B), Ajuga reptans, Deschampsia cespitosa, Dryopteris
carthusiana, Fragaria vesca, Maianthemum bifolium, Oxalis acetosella, Ranunculus cassubicus,
Rubus saxatilis.

JomuHanTtHeie BUnBL: Betula pendula w B. pubescens (A, 39%), Picea abies (Al, 12%; A2 —
BTOpOI1 ApeBecHbI sipyc, 31%; B, 23.5%), Populus tremula (A, 13%), Corylus avellana (B, 8.4%),
Lonicera xylosteum (B, 6.6%), Padus avium (6.1%), Sorbus aucuparia (B, 7.3%), Aegopodium
podagraria (7.7%), Athyrium filix-femina (16.6%), Calamagrostis arundinacea (12%), Crepis
paludosa (5.6%), Dryopteris carthusiana (9%), Equisetum pratense (6.7%), Galeobdolon luteum
(10.8%), Lamium album (35%, BcTpeuaetrcs peako), Lysimachia nummularia (5.4%), Oxalis
acetosella (21%), Picea abies (C, 10.4%), Pyrola rotundifolia (8.7%), Rubus saxatilis (9%),
Stellaria holostea (7%), Cirriphyllum piliferum (7.6%).
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HpeBoctoii waimie JByXbspycHbll. Bospact mnepBoro apeBecnoro spyca 40-90 ner,
coMkHyTOCTh 63%, BbicoTa 20-33 M. Cocrtoutr u3 Oepe3 (Betula pendula, B. pubescens, mp.
nokpeiTue 38.5%), enu (11.8%), ocunsl (13.1%). Enuangano Berpeuatotcst Pinus sylvestris (5.4%),
Quercus robur (2%), Salix caprea (10%), Tilia cordata (10%). Bropoii npeBecHbBIN sIpyC MMeEeT
Bozpact 15-50 net, comknyrocts 30%, BbicoTy 12-20 M. CocTout nmpeumyniecTBeHHO u3 enu (31%)
¢ npumecwto Sorbus aucuparia (4.8%) u penko cocHbl (16.5%), Takke OTMEUEHO HEOOJBIIOE
yuactue Acer platanoides, Alnus incana, Betula pendula, Malus sylvestris, Padus avium, Populus
tremula, Quercus robur, Salix caprea, Tilia cordata c ip. nokpeITHEM MeHbIIE 2%.

KycTapHUKOBBIIl sipyc XOpOLIO BBIpa)KeH, €ro mp. mokpeitue nocruraetr 70% (B cpenneM —
35%). Yame Bcero m ¢ HauOOJBIIUM HPOCKTHBHBIM TP. MOKPBITUEM BCTPEUYACTCS IMOAPOCT €U
(cpennee mp. mokpeitue 23.5%), Corylus avellana (8.4%), Sorbus aucuparia (7.3%). Ilonpoct
OCHHBI, ay0a M Junbl B cpeaHeM coctaBiusier 2-3%. Yepemyxa, >KMMOJOCTh W KpYILHHA
BCTPEYAIOTCS C IP. HOKPbITUEM 6-7%.

[TpoeKTHBHOE MOKPHITHE TPABSIHO-KYCTAPHUYKOBOTO sipyca — 67%. Bpicokas BCTpedaeMoCTh —
y Ajuga reptans, Athyrium filix-femina (16.6%), Convallaria majalis, Deschampsia cespitosa,
Dryopteris carthusiana, Dryopteris filix-mas, Galeobdolon Iluteum (11%), Fragaria vesca,
Lysimachia nummularia, Maianthemum bifolium, Oxalis acetosella (20.9%), Ranunculus
cassubicus, Rubus saxatilis (8.8%). Mecrtamu BbICOKO€ Tp. MOKpHITUE Y Aegopodium podagraria
(mo 25%, cpemuee 7.7%), Calamagrostis arundinacea (cpemuee 12.2%), Crepis paludosa (5.6%),
Equisetum pratense v E. sylvaticum (6.7% u 4.7% COOTBETCTBEHHO).

Mxu nokpsiBatloT oT 5 10 60% (B cpenneM — 22%). B HekOTOphIX cOOOIIECTBaX BBICOKO
yuactue Cirriphyllum piliferum (no 50%, B cpennem — 7.6%). Bunsl Eurhynchium angustirete,
Hylocomium splendens, Plagiomnium affine, Pleurozium schreberi, Rhytidiadelphus triquetrus
BCTPEYAIOTCS B HEKOTOPBIX COOOIECTBAxX C Mp. mokpbitTueM 10%.

PasznooOpasue. Becero B 1eHopmope OCpe3HSKOB C €IbI0 M OCHHON MEIKOTPAaBHO-
HIMPOKOTPaBHBIX 206 BUAOB pacTeHUi: cocyaucThix — 168, MoxooOpasHeix — 38. B npeBecHOM
apyce — 13 BumoB, kyctapHukoBoM — 23 (14 BHIOB KyCTapHUKOB, 9 — NepeBbEB), TPaBSHO-
KyctapHuukoBoM — 161 (18 npeBecHbix BUI0B). B coobmecTBax 13-56 BUIOB, B cpenHeM — 37.

D K0Jo0T ¥ s /lnanazoH KUCIOTHOCTH IOYB MO HKOJOTHYECKUM IIKaiaM (C y4eToM Ip.
MOKPBITUSI) cocTaBiseT 3.7-6.2, nuama3oH BIaXHOCTH mo4yB — 5.1-7.5, OorarctBa MoOuB
MUHEpAIbHBIM a30ToM — 3.7-6. Tlo4BBI JepHOBBIE CpPEAHENION30JIUCTHIC, OTJIEEHHBIE TIO0
noHnxkeHussM. CTereHb ONO30JIEHHOCTH 3aBUCUT OT MOJIOKEHUS B penbede.

[Tonoxenue B nmaungmadTe (penbed). MenkoTpaBHO-IIMPOKOTPABHBIE Oepe30BbIe
Jieca BCTPEYAIOTCs B UyTh Oosiee OOraThlx MECTOOOUTAHMSX, YEM MEJIKOTPABHbIE M OUYEHb IIUPOKO
pacripocTpaHeHbl B pernoHe. OHM OTMEYAIOTCS Ha CKJIOHAX MOPEHHBIX XOJMOB, a TaKkKe Ha
BOJIOCOOPHBIX MTOBEPXHOCTSIX.

24) Bepe3soevie c envro, Oyoom u 1unoit wWiupoKompasHble

MenkoaucTBEeHHbIE MTPOU3BOJIHBIE JIeca CO 3HAUUTENIbHBIM yYacTHEM €Jld, JIUIbI, 1y0a, KieHa
JICIIMHOBbIE NIMPOKOTpaBHBIE. JIuma 1 KijieH 00MIIbHO MPEeCTaBICHBI BO BeeX sApycax (poto 24).

CykuneccuoHHBH cTaTyc. bepesnsku ¢ enpto, 1yboM M JHUNON HIMPOKOTPaBHbIE
SBJISIIOTCS] TIPOU3BOJAHBIMU COOOIIECTBAMU HECKOJIBKHX THIIOB YCJIOBHO-KOPEHHBIX JIECOB: €JIOBBIX,
COCHOBO-€JIOBBIX, XBOHHO-IIUPOKOJIMCTBEHHBIX, MyOOBBIX W JIMTIOBBIX HIMPOKOTPABHBIX JIECOB.
A.A. Hunenxko (1972) oTHOCHT JaHHBIE cOO0IIECTBa K Me30(UIbHBIM Oepe3HsKaM OoraThIX IMOYB U
OTMEYaeT, YTO OHH CMEHSIOT HEMOpaJbHBbIE EJIBHWKHA, B TOM YHCIE C KHCIWIEH, a TaKke
mmpokonucTBeHHsle seca. FO.J[. AbatypoB ¢ coaBtopamu (1982) cumraer naHHble cooOliecTBa
MIPOU3BOIHBIMU OT €JIbHUKOB HEMOPAJIbHBIX.

JuarHocTuduecKkue NPU3BHAKHU.

Coornomenue DUI': npeobnanaer HemopaiibHas rpynmna (65.2%), nonst 6opeanbHol — 12.7%.
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OctanbHbIe TPYyNIBI cOCTABISIOT MeHee 10%, U3 HUX HanbOobIlee yYacTHE Y OMYIICYHO-TYyTOBOM —
8.2% u HutpoduabHOU — 7.9%.

Juarnocrtudeckue Bunbl: Quercus robur (Al, 35%), Acer platanoides (B, 27%), Tilia cordata
(B, 26%), Corylus avellana (B, 56%), Acer platanoides (C, 33%), Aegopodium podagraria (47%),
Asarum europaeum (46%), Carex pilosa (51%), Galeobdolon Iluteum (42%), Lathyrus vernus
(41%), Pulmonaria obscura (53%), Ranunculus cassubicus (40%), Stellaria holostea (37%).

®oto 24. bepe3oBwlii ¢ OCHHOW ¥ TMOAPOCTOM JUIBI M Jy0a IMAPOKOTPABHBIA Jiec
BOJIOCUCTOOCOKOBEIH, (Ne 24) B 1.0. Ogunioso (doto E.I'. Cycnosoit). Photo 24. Birch with aspen
and linden-oak undergrowth broad herb forest in Odintsovo district (Photo by E.G. Suslova).

CocTaB U cCTpyKTypa

KoncranTasle Bumbl: Betula pendula n Betula pubescens (A), Corylus avellana (B), Picea abies
(B), Ajuga reptans, Asarum europaeum, Athyrium filix-femina, Dryopteris carthusiana,
Galeobdolon luteum, Ranunculus cassubicus, Rubus saxatilis, Stellaria holostea.

JlomuHaHTHBIE BUIBL: Acer platanoides (A1, 11%; A2, 10%; B, 6.7%), Aegopodium podagraria
(12%), Ajuga reptans (4%), Alnus incana (Al, 18%; B, 11.5%); Anemone nemorosa (23.8%),
A. ranunculoides (11.4%), Asarum europaeum (5.8%), Athyrium filix-femina (5.2%), Atrichum
undulatum (3.1%), Betula pendula n B. pubescens (A1, 40%; A2, 10%; B, 5.5%), Brachypodium
pinnatum (10%), Calamagrostis arundinacea (5.6%), Carex pilosa (32.4%), Carex sylvatica
(4.2%), Corylus avellana (B, 25%), Deschampsia cespitosa (3.6%), Dryopteris carthusiana (4.3%),
D. filix-mas (4%), Equisetum pretense (4.4%), E. sylvaticum (3%), Filipendula ulmaria (2.6%),
Galeobdolon luteum (16.5%), Geranium robertianum (22.5%), Geum rivale (4%), Geum urbanum
(4.6%), Glechoma hederacea (6%), Lysimachia nummularia (4.3%), Mercurialis perennis (6.1%),
Oxalis acetosella (10%), Padus avium (B, 6.4%), Picea abies (A1, 8%; A2, 17%; B, 12%), Pinus
sylvestris (Al, 6.3%), Populus tremula (Al, 12.3%; A2, 9.6%, B, 5.2%; C, 3.6%), Pulmonaria
obscura (10%), Quercus robur (A1, 7.3%; A2, 7%), Ranunculus cassubicus (3.7%), Rubus idaeus
(5.7%), Salix caprea (A1, 9.4%; B, 7%), Sorbus aucuparia (B, 7.5%), Stellaria holostea (7%),
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Stellaria nemorum (9.9%), Tilia cordata (A1, 11.3%; A2, 18.6%, B, 10.7%), Ulmus glabra (B,
15.5%), Urtica dioica (3.1%), Veronica chamaedrys (3.1%). B o1HOM U3 ONuCaHHBIX JOKAJIUTETOB
Ha I0r0-BOCTOKe obOnactu oOwibHa Dentaria bulbifera (30%), penko BcTpedaeTcsi «Oerier u3
KyInbTypb» — Swida alba (B, 60%).

HpeBocToii wyaie JBYXbSIPYCHBIM, TMEpBBIM JpeBecHbId sipyc Bo3pactom 20-100 er,
coMkHYTOCTh 59%, BbicoTa 10-35 M. Cocrout u3 Oepe3 (Betula pendula n Betula pubescens),
cpenHee mp. mokpeitHe — 39% ¢ npumecsio Acer platanoides (11%), Alnus incana (18%), Picea
abies (8%), Pinus sylvestris (6.3%), Populus tremula (12.3%), Quercus robur (7.3%), Salix caprea
(9.4%), Tilia cordata (11.3%). Btopoii apeBecHBbIil spyc, B cilydae BbIpaKEHHOCTH, CIIOKeH Picea
abies (17%), vHOTIA C BBICOKMM TIp. MOKPBITUEM OTMeueHBbl Acer platanoides (10%), Betula
pendula v Betula pubescens (10%), Populus tremula (9.6%), Quercus robur (7%), Tilia cordata
(18.6%).

KycTapHUKOBBII sipyc OYeHb XOpOIIO BBIpaXkeH, ero mp. nokpeite oT 0 mo 90% (cpennee
40.3%). Yame Bcex W ¢ HaWOONBIIUM Ip. MOKpbiTHeM otMedeHbl Corylus avellana (25%) u
noapoct Picea abies (12%). Unorna Beicokoe ydactue y nojpocra Acer platanoides (6.7%), Alnus
incana (11.5%), Betula pendula n B. pubescens (5.5%), Populus tremula (5.2%), Tilia cordata
(10.7%), Ulmus glabra (15.5%). Cpenu xyctapHukoB oObruHbl Frangula alnus (3.5%), Lonicera
xylosteum (4%), Sorbus aucuparia (7.5%).

TpaBsiHO-KyCTapHUUYKOBBINA sipyc mokpbiBaeT ot 10 go 95%, cpennee np. nokpeitue — 66.4%.
UYacto BcTpeuaercs Aegopodium podagraria (12%), Ajuga reptans (4%), Asarum europaeum (6%),
Athyrium filix-femina (5.2%), Carex pilosa (32.4%), Dryopteris carthusiana (4.3%), Dryopteris
filix-mas (4%), Fragaria vesca (3%), Galeobdolon luteum (16.5%), Lathyrus vernus (2.6%), Paris
quadrifolia (1.2%), Pulmonaria obscura (10%), Ranunculus cassubicus (3.7%), Rubus saxatilis
(3.7%), Stellaria holostea (7%). HoTAa C BBICOKUM IIp. TOKPBITUEM OTMEUEHBI Anemone nemorosa
(23.8%) u A. ranunculoides (11.4%), a Ttaxxe Brachypodium pinnatum (10%), Geranium
robertianum (22.5%), Mercurialis perennis (6%), Oxalis acetosella (10%) u Stellaria nemorum
(10%).

MoxX0BO-TUIIAHUKOBEIHN spyc BeIpaxkeH ciabo (ot 0 mo 50%, B cpennem — 8.5%). Uamie Bcex
BCTPEYAIOTCS HeMopalibHble MXU — Atrichum undulatum (3.1%), Cirriphyllum piliferum (1.2%),
Plagiomnium cuspidatum (1.2%). B HexoTopbIx coobmecTBax ¢ mnp. mokpeituem ot 10 mo 20%
otMeueHsl Eurhynchium angustirete (cpennee 3.7%), Plagiomnium affine (3.4%), Rhytidiadelphus
triguetrus (2.3%).

PasnooOpa3ue. Bcero B neHopiope Oepe3HIKOB IIMPOKOTpPaBHbIX 312 BuAOB
pacTteHmii: cocyaucthix — 255, moxooOpasubix — 57. B napeBecHom spyce — 18 BHIOB,
KycTapHUKOBOM — 29 (13 BuIoB nepeBbeB, 16 — KyCTapHUKOB), TPaBSIHO-KYCTapHUYKOBOM — 252
(26 mpeBecHbIx BUI0B). B coobmectax 14-65 BuioB, B cpeqHem 35.

Okxonorusda. JlnanazoH KHUCIOTHOCTH IOYB IO SKOJOTHMUECKUM IIKajdaM (C y4eToMm Ip.
MOKpBITUSI) cocTaBisger 4.4-7.3, nuana3oH BiIaXHocTH mnoyB — 4.9-6.8, OorarctBa IMOuB
MUHEpaJIbHBIM a30TOM — 4-6.6. [TouBbI cpeHeIepHOBBIE CIa00NO30JIUCTHIE CYTTTUHUCThIE, HHOT 1A
orsneeHHble cynecuanble (Konosanos, 1929; JIsicukos, 2006)

[Tonoxenue B nangmadTte (pensed). bepe3oBeie c enpto, ayOOM U JUMNON
IIUPOKOTPABHBIE JIeCa BCTPEYAIOTCS HAa BO3BBIIEHHBIX W BBITYKIIBIX MOPEHHBIX (opMax penbeda,
TakkK€ OTMEUYEHBbl HA MOPEHHO-BOJHOJEJIHHUKOBBIX PaBHUHAX, OJHAKO MPEANOYUTAIOT XOPOIIHA
ApeHaxx u OoraTele MOYBBL. OTMEUaeTCs, YTO ATH Jieca TaKXKe MPUYpPOUYCHBI K MOKATBIM BEPXHUM
y4acTKaM CKJIOHOB TMPHBOJOCOOPHBIX TIPOCTPAHCTB U HAJOMOWMEHHBIM TeppacaM MEIKHX
BOJIOTOKOB (AOaTypoB u ap., 1982).

25) Bbepe3zoevie 61axcHOMPABHO-UUPOKOMPABHbLE S1ecd
bepesHsku ¢ OCHHOM, 0JIbXOU CEpOr, NBOW KO3bEH, €JIbI0, BIAXKHOTPABHEM, NAIIOPOTHUKAMU U
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HeMopanbHBIMU Bugamu (poto 25). s CeBepo-3amana Poccun B.U. BacuneBuu (1996) Beinensier
OJTHOMMEHHBIN THUIl Oepe30BbIX JiecoB (Oepe3HsikM BIaXHOTpaBHble, Lysimachio-Betuletum),
KOTOpBIE 10 COCTaBy IO MHOTOM AaHAJOTHYHBI OMMCHIBAEMOW TpyIIE, HO B HUX 3HAYUTEIHHO
MEHbBIIIE HEMOPAJIBHBIX BHJIOB W Oousbine OopeanbHbIX. [lo ero MHEHHIO, Takue cooOmiecTBa
pacmpocTpaHeHbl 0ojiee B CpEIHEHW Tailre W peaKdu B IOKHOM TalWre W IIOJ30HE XBOWMHO-
IIMPOKOJIMCTBEHHBIX JecoB. OmaHako B MOCKOBCKOW 00iacTH OEpe3HsSKH BIaKHOTPABHBIE HE
SBJISIIOTCSL PEIKUMHU, XOTSI U 3aHUMAIOT HEOOJbIINE TUIOMAAN, HO BCTPEYAIOTCs CIIOPAAUUYECKH, U B
HUX CYLIECTBEHHO OOJbIlIE BUAOB HEMOPAJIbHOW TpyMIbl. Bepe3sHsKd TaBONTOBBIE, TAaBOJITOBO-
KpynHonanopotHukoBbie (Hunenko, 1972).

CyKnmecCHOHHBIH cTaTyc. SBIAOTCS NPOM3BOIHBIMU coobmiectBamu (Hunenko,
1972).

JunarHocTudyeckue NPU3HAKHU

Juarnoctuueckue Bunbl: Ajuga reptans, Corylus avellana (B), Convallaria majalis, Fragaria
vesca, Paris quadrifolia.

Coornomenue DUI: B HUKHUX sipycax npeoOnagatoT HeMopaibHble BUbI (32.1.9%); Onuskue
nonu 'y 6opeanbHbx (21.9%), u HUTpOPHUIBLHO-BIAXHOTPaBHBIX (22.2%) rpynn BuaoB. Jlyroso-
oIyleuHble Bubl cocTaBisAtoT 13.1%, BogHO-0010THBIE — 5.3%.

1
4

®oto 25. bepe3oBblii ¢ OCHHON BIAXXHOTPABHO-ITUPOKOTPABHBIA Jiec (TaBodroBbiid; Ne 25) B
r.o. Moxaiickuit (poto E.I'. Cycnosoif). Photo 25. Birch with aspen wet herb-broad herb
(Filipendula ulmaria) forest in Mozhaysk district (Photo by E.G. Suslova).

CocTaB W CTpPyKTypa

Kouncrantaele Bunwl: Betula pendula (A), Corylus avellana (B), Convallaria majalis,
Deschampsia cespitosa, Dryopteris carthusiana, Filipendula ulmaria, Frangula alnus (B), Geum
rivale, Picea abies (B).

Jomunantuele Bunbl: Alnus incana (Al, 10%), Betula pendula (Al, B cpemnem — 40%),
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B. pendula (A2, 17%), Athyrium filix-femina (16%), Calamagrostis arundinacea (40%), Corylus
avellana (B, 12%), Crepis paludosa (14%), Deschampsia cespitosa (10%), Dryopteris carthusiana
(6.2%), Equisetum pratense (10%), E. sylvaticum (5.1), Filipendula ulmaria (13%), Frangula alnus
(B, 7.5%), Geum rivale (30%), Impatiens noli-tangere (27%), Padus avium (B, 16%), Picea abies
(A2, 20%; B, 12%), Populus tremula (A1, 17%), Pulmonaria obscura (25%), Rubus idaeus (8.8%),
Salix caprea (A1, 25%).

JpeBocToii yaile NBYXbSIpPYCHBIN, COMKHYTOCTh 58%, BbicoTa 15-30 M (B cpemHem — 25 Mm).
IlepBrIif apeBecHBIN sipyc 0Opa3zoBaH Oepe30il MOBHCIONW C OCHHOM, MHOT/Ia OCHHA MpeolagaeT B
MIEPBOM JPEBECHOM sipyce, HO Torjaa Oepeza oOuibHa BO BTOpoM. Bo BTOpoMm apeBecHOM sipyce
94acTO BCTpEUaroTcs e1b U Oepesa moBucias. Kak B mepBoM, Tak U BO BTOPOM JIPEBECHOM sipycax
equHUYHBI Alnus incana (Al, 10%; A2, 6.2%), Quercus robur (Al, 7.6%; A2, 2%), Salix caprea
(A1, 25%; A2, 1%).

KycTtapHukoBblil sipyc penkuii, ero mp. mokpeitae ot 5 1o 60% (B cpennem — 32%). Yacto
Berpeuatoress Corylus avellana, Frangula alnus, Sorbus aucuparia (8%), nonpoct enu, 6epessl
noBucioit (1.8%), uspenka Padus avium, noapoct ny6a (2%), munsl (2.8%), ocunsl (1.3%).

TpaBsiHON TOKpPOB [BYXbSpYCHBIM, oOliee Mp. MOKpbITUE cocTaBisier 67%. B BepxHem
TpaBsHOM sipyce mnpeobnanawoT Filipendula ulmaria, nanopotuuku (Athyrium filix-femina,
Dryopteris filix-mas (3%), D. carthusiana), n3penka ormeueHsl nsstHa Urtica dioica (11%). Bo
BTOPOM TPaBSHOM sipyce HauOoliee 4yacTo BcTpevaroTcs Ajuga reptans (4.6%), Convallaria majalis
(1.2%), Deschampsia cespitosa, Fragaria vesca (3.7%), Geum rivale, Ranunculus repens (3%); u3
OopeanbHBIX BUIOB HambOoJee 4yacTwl XBowu (Equisetum sylvaticum, E. pratense), Luzula pilosa
(1.4%) u Rubus saxatilis (2.3%). Uacto ormeden noapoct nyoda (1%), psounst (1%) u ocunsr (1%).

[IpoexkTBHOE MOKpBITHE Ha3eMHbIX MXOB OT 1 mo 70% (B cpemnem 18%). Haubonee dacrto
BTpevatorcs Atrichum undulatum (5.7%), Cirriphyllum piliferum (2.4%), uspenka Brachythecium
rutabulum (2.5%), Climacium dendroides (1.4%), Oxyrrhynchium hians (1.4%), Plagiomnium
cuspidatum (1.4%), Rhytidiadelphus triquetrus (3.6%), Sciuro-hypnum curtum (1.5%).

PasznooO6pa3ue. B nenodnope Oepe3HsIkoB BIaxHOTpaBHBIX 180 BUAOB: COCYIUCTBIX —
142, nHazeMHbIX MOX000pa3HbiXx — 38. B nmpeBecHom sipyce — 10 BuaoB, KyctapHukoBoM — 23 (9
BUJIOB KYCTapHHMKOB, 14 nepeBbeB), TpaBsiHO-KycTapHHMUKoBoM — 133 (14 npeBecHbIX BHIIOB). B
coobmiecTBax 24-53 Bunaa, B cpeHeM 36.

Dkonorwusa. /lnamazoH KUCIOTHOCTH TMOYB IO HKOJOTMUECKHUM IIKajgaM (C y4eToM Ip.
MOKpbITUSI) cocTaBisger 4.1-6.4, nuana3oH BiIaXHOCTH mo4yB — 5.9-7.2, OorarcTBa IOYB
MUHEPAIBHBIM a30TOM — 4-6.2.

[Tonoxenue B naunamadrTe (penbed). bepesHsku BIaXKHOTpaBHbIE OTMEUYEHBI B
npenenax MpPaKTUYecKH Bcex JaHamadToB. 3aHUMAlOT HEOONbIIME MO TUIOMIAAM YYacTKH B
3araJnHax, JOIMWHOOOPA3HBIX TOHIKEHHSX.

26) bepesoevie mpaeano-oonommusie neca

3a0oJi0ueHHbIe Oepe3HSIKU C BUAAMH BOJHO-0O0JOTHOM rpyniibl U TaBoJroi (¢poto 26).

bauszxkue Takcoubl. Iupoko pacmpocTpaHeHHbBIH THUIl 3a00JI0UEHHBIX OEpe30BbIX
JIECOB, KOTOPHIH B 3aBHUCHUMOCTH OT 30HAJIBHOTO PACIOJIOKEHHUS OTJINYAeTCd COOTHOIIEHHEM
OCHOBHBIX Ipymil BuoB. [l ceBepo-3amana Poccun onmcan Oepesnsik TaBosnrosblit (Filipendulo-
Betuletum; BacuneBuu, 1997), HO B oTnuume OT BOJHO-OOJOTHBIX OEPE3HSKOB, C MEHBIINM
y4JacTheM HUTPO(UIBHO-BIAXHOTPaBHBIX 0coK. [ Bepxne-Bomxkckoro peruona 10.J[. AGatypos
u coaBTopsl (1982) nmpuBoasT Oepe3HSIK BEHHHUKOBO-TaBOJITOBBIN, OCOKOBO-TABOJTOBBIA, KOTOPHIE
OTHECEHbl MMHU K OepesHsikaM TpaBsHO-OonmoTHOW rpymmbl. A.A. Hunenko (1972) Beinenser
Oepe3HsIKU KOUKapHOOCOKOBBIE.

CykKnmecCHOHHBIH cTaTyc. MOXHO CUATATh YCIIOBHO KOPEHHBIMH COOOIIECTBAMH,
XOTSl CYIIECTBYET M Jpyras TOUYKa 3pEHMs, [0 KOTOpOW Bce Oepe30Bble Jieca CUYMTAIOTCS
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npou3BoHbIME (AGaTypoB u jp., 1982).

JAunarHocTudyecKkue NPHU3HAKHU.

Coornomenue DII': Haubonpmas A0as y BOJHO-000THOHN rpymisl (26.3%), HUTpODUIBHO-
BIaKHOTpaBHas cocTaBisieT 20%; OopeasibHbIe BUIbI 3HAYUTEIBHO MPe00IagaroT M0 CPaBHEHHIO C
HeMopainbHbIMU (21% 1 9.6% COOTBETCTBEHHO), JIyroBo-omyiieyHas coctapiser 10%. Yuactue
JPYTUX TPYII BUAOB HE3HAYUTEIHHO.

Juarnoctuueckue Bunbl: Calamagrostis canescens, Carex elongata, C. vesicaria, Lysimachia
vulgaris.

®oto 26. bepe3osrlil TpaBsaHo-00n0THBIHN Jec (Ne 26) B r.0. [llenkoBo (dhoto E.I'. CycnoBoii).
Photo 26. Birch marshy herb forest in Shchelkovo district (Photo by E.G. Suslova).

CocTaB U CTpyKTypa

KoncranTasle Buabl: Betula pubescens (A1), Picea abies (B), Frangula alnus (B), Lysimachia
vulgaris, Calamagrostis canescens, Filipendula ulmaria, Deschampsia cespitosa, Dryopteris
carthusiana, Carex vesicaria, Climacium dendroides.

JomuHanTHBIe BUIBL: Betula pubescens (Al, B cpennem — 43%; A2, 20%), Betula pendula (A1,
50%), Populus tremula (Al, 25%), Picea abies (Al, 15.3%; A2, 21.2%; B, 17.6%), Sorbus
aucuparia (B, 13.6%), Frangula alnus (B, 78%), Carex elongata (19%), Filipendula ulmaria
(23.6%), Phragmites australis (20%), Lysimachia nummularia (17.6%), Calamagrostis canescens
(18.4%), Deschampsia cespitosa (11.5%), Carex acuta (16%), Calamagrostis arundinacea (30%),
Geum rivale (90%), Scirpus sylvaticus (12%), Carex vesicaria (6.5%), Sphagnum spp. (23.4%),
Polytrichum commune (27.5%)

JpeBocToii dHare OIHOSPYCHBIA, COMKHYTOCTh 64%, BeicoTa 20 M, oOpa3oBaH Oepe3oit
MYIIUCTON, TOpa3ao pexe Oepe3oil MoBUCION, C MPUMEChI0 OCHUHBI (25%), U3pelKa OJIbXU YepHOH
(14%). Apyrue apeBecHble BUABI equHUYHbBL: Padus avium (7%), Salix caprea (10%) u S. pentandra
(7%). B psane ciydaeB MOXHO BBIIEIUTH BTOPOU ApeBeCHBIN sApyc u3 Picea abies (21%).

[IpoekTrBHOE MOKPHITHE KycTapHUKOBOTO sipyca oT 10 mo 50% (B cpeanem — 28.5%). OObIuHa
Frangula alnus, xots n ¢ HebonpmMM TIp. MOKpbITHEM (7.8%), yacTo BcTpewatotTcs Salix cinerea
(6.6%), mompoct enu (17.6%).

[IpoexkTBHOE MOKpPBITHE TpaBsHOTO spyca cocTaBisier 83%. I[lpeobnanator Filipendula
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ulmaria, Calamagrostis canescens, Phragmites australis (20%) ocoku, oopa3zytomue kouku (Carex
acuta, C. appropinquata, C. elongata), yacto Bctpeuaercsi Deschampsia cespitosa (11.5%). Mexnay
koukamu mpomspacrator Carex vesicaria (6.5%), Scirpus sylvaticus (12%), Ranunculus repens
(6.6%); m3penka Bcrpedarorcs Comarum palustre (6.3%), Caltha palustris (1.8%), Thyselium
palustre (3.2%), Ha NPUCTBOJIBHBIX MOBbIICHUAX — Athyrium filix-femina (10%), Dryopteris
carthusiana (4%), Geum rivale (9%). 113 GopeanbHBIX BUIOB 00bIUHBI Lysimachia vulgaris (6.6%),
Equisetum sylvaticum (7.3%).

ITpoexTrBHOE MOKphITHE HazeMHBIX MX0B OT 10 mo 70% (B cpennem — 32%). Yame apyrux
BUnoB BcTpevatorcsi Climacium dendroides (4.3%) wu Aulacomnium palustre (8.5%). Ha
MIPUCTBOJILHBIX MOBBIIICHUAX OTMEYAIOTCS OOpeanbHble 3eneHble Mxu Pleurozium schreberi (4%) u
Dicranum scoparium (2.5%), B 10:xx0MHaX Mexay HUMU — runHoBbie Mx# (Calliergon giganteum —
9%, Calliergonella cuspidata — 5%) wnu Bunbl pona Sphagnum (23%), UHOTA B TOHM>KEHHSIX
CTOUT BOJA.

PasznooOpasue. Bcero B 1eHodmope Oepe3HsKOB BOAHO-O00JOTHBIX 191 Buu:
cocyaucthix — 154, HazeMHBIX MOX000pa3Heix — 37. B npeBecHoMm sipyce — 11 Buaos,
KycTapHUKOBOM — 20 (13 BUIOB KyCTapHHUKOB, 7 JA€pEBbEB), TPABSIHO-KyCTapHUYKOBOM — 145 (12
JPEeBECHBIX BUJIOB). B coobmecTBax 24-68 BUIOB, B cpenHeM — 34 BHA.

Dkonorwus. /lnamazoH KUCIOTHOCTH IOYB IO IKOJOTHMYSCKAM IIKajgaM (C y4eToM Iip.
MOKPBITHUS) COCTaBiseT 4-6.7, nuana3oH BIAXKHOCTH MOYB — 6.8-8.7, boraTcTBa Mo4YB MUHEPATbHBIM
a30ToM — 3.7-6.1. [louBbI NEPErHOMHO-TIIEEBBIE.

[Tonoxenue B nmanamadTe (penbed). bepesHsku BOAHO-OOJOTHBIE HE YacCTHl B
MockoBckoil ob6sacT. 3aHUMAlOT HEOONbIIME MO IUIOHIAJM Y4YacTKM B 3amajuHax U
CJIa0OMPOTOYHBIX JIOKOMHAX, JIOIMHOOOPA3HBIX MOHUKEHUSIX, C OJM3KUM 3ajleraHueM TPYHTOBBIX
BO/I.

27) Bepe3oevie c ebto u 0CUHOI pa3HOmMpaAsHble leca

[TpousBogHBIE HapyIICHHBIE MEIKOIUCTBEHHBIE Jieca C €Nbl0, PSAOMHOW, HWBOM KO3bei
paszHoTpaBHsbie (poto 27).

CyKmecCHUOHHBIH’ cTaTyc: OJIHO3HAYHO MIPOU3BOIHBIE HapYIICHHbIE
MEJIKOJIMCTBEHHBIE JIeca C Ha MECTE BBIPYOJIEHHBIX €JIOBBIX, ITPH 3TOM CKOpEe BCETO MPOI0IIKAETCS
pEKpealoHHOe BO3/ICHCTBUE, €CTh IPU3HAKH TMOXKAPOB U 3aMyCOPUBAHHUS.

JJuarHocTHUYECKHUE MPHU3HAKHU

CoorHomenue DII': mpeobnasaeT omylieyHo-yroBas rpymnmna BuaoB (48.1%), GopeanbHas
coctraBisier 17.9%, HuTpodHMIBbHO-BIAXKHOTpaBHAas W HemopanbHass — 1o 13.5%. OcranbHbie
TPYMIBI CIIa00 MPEICTaBICHBI, OJHAKO OTMEYAETCsl MPUCYTCTBHUE JTYyTOBO-CTEMHBIX BUAOB — 2.2%.

Huarnoctuueckue Buabl: Salix caprea (Al), Angelica sylvestris, Campanula patula,
Chamaenerion angustifolium, Deschampsia cespitosa, Fragaria vesca, Galium mollugo, Geum
rivale, Taraxacum officinale, Urtica dioica, Veronica chamaedrys.

CocTtaB M cTpyKTypa

KoncranTtHble Bunsl: Deschampsia cespitosa.

JomunantHele Buabl: Betula pendula w B. pubescens (Al, cpennee mp. nokpeitue 43%; B,
10%), Populus tremula (A1, 13.2%), Salix caprea (A1, 15%), Picea abies (A2, 16%; B, 13.6%; C,
10.5%), Sorbus aucuparia (A2, 10.3%), Frangula alnus (B, 6.8%), Sambucus racemosa (B, 14%),
Athyrium filix-femina (9.9%), Bromopsis inermis (18.5%), Calamagrostis arundinacea (14%),
Calamagrostis epigeios (15.4%), Chamaenerion angustifolium (14%), Deschampsia cespitosa
(17.4%), Festuca ovina (25%), Festuca rubra (20%), Fragaria vesca (17.8%), Geum rivale (5.3%),
Lysimachia nummularia (9.2%), Poa pratensis (8%), Rubus idaeus (8.5%), Veronica chamaedrys
(3.8%), Cirriphyllum piliferum (7.8%), Rhytidiadelphus triquetrus (19%).

JpeBocTol Kak OJHOSPYCHBIN, TaK U ABYXbApPYCHBIN. [IepBBII OPEBECHBIN SIPyC UMEET BO3ACT
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20-80 met, COMKHYTOCTh 56%, BbicoTy 15-30 M. Coctout u3 6epe3 Betula pendula u B. pubescens
(np. nokpeitue 43%), ¢ npumecbto Populus tremula (13.2%) u Salix caprea (15%). Enunnyno
BcTpeuatores enb (2%), cocHa (2.7%), ny6o (5%). Bropoii apeBecHBI sipyc (€ciau OH BBIPaXEH),
umeer Bospact 20-60 ner, comkuyrocth 20%, Bbicota 10-24 M. B »3TOM npeBecHOM sipyce
otMeueHsl Picea abies (16%), Betula pendula u Betula pubescens (8.4%), Populus tremula (10%),
Sorbus aucuparia (10.3%), Salix caprea (3.4%), Alnus incana (2%), Tilia cordata (1.7%), Quercus
robur (1%).

®oto 27. Bepe3oBwlii pasHOTPaBHBIN Jiec (TpaBsAHO-371aKkoBBIA) (Ne 27) B r.0. Pamenckuit (poto
E.T'. Cycnogoit). Photo 27. Birch meadow herb and herbs-gramineus forest in Ramensky district
(Photo by E.G. Suslova).

KycrapHukoBblii sipyc damie cnabo BBIpaXXeH, OJHAKO B PEIKUX CIydasx ero IMp. MOKPBITHE
nocturaer 70% (B cpeanem 17.7%). B HekoTOphIX cooOmiecTBax BBICOKO y4acTHE MOJAPOCTa €JH
(mp. mokpeitue a0 50%, cpennee — 13.6%), yacto Bcrpeuatorcs Frangula alnus (6.8%), Sorbus
aucuparia (7.4%), Padus avium (5%), Corylus avellana (4%), noapoct ocunbl (4%). B HekoTopbIx
cooO0IIecTBaX BBICOKO ydyacTHe mojpocta Oepe3 (mp. mokpeitue a0 30%, cpemnee — 10%).
[lInpokonucTBenubie BUnbl aepeBbeB (7ilia cordata, Quercus robur) BCTpedaroTCss PEAKO C TIp.
OKpbITHEM 2-2.5%.

TpaBsiHO-KyCTapHUYKOBBIN SIPYC XOPOIIO BbIpaxeH, ero cpeaxee mnp. nokpeirtue 70.4%. Yacto
BcTpeuatorcss Angelica sylvestris, Fragaria vesca (17.8%), Veronica chamaedrys, Deschampsia
cespitosa (17.4%), Chamaenerion angustifolium (14%), Athyrium filix-femina (9.9%), Lysimachia
nummularia (9.2%), Ajuga reptans, Convallaria majalis, Dryopteris carthusiana, Solidago
virgaurea, Taraxacum officinale, Urtica dioica, Geum rivale, Lysimachia vulgaris. B HeKOTOpBIX
coobmecTBax JoMuHaHTamu sBIsitorcs Calamagrostis arundinacea (14%), Calamagrostis epigeios
(15.4%), Festuca rubra (20%), Bromopsis inermis (18.5%), Poa pratensis (8%), Rubus idaeus
(8.5%). FOxnee u3penka ormeueHa Fragaria viridis (25%).

Mxu nokpsiBatoT ot 0 10 50%, HO B cpeiHEM MOXOBOM MOKPOB CJ1a00 BhIpaXeH (CpenHee mp.
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nokpeitue 11%). B HekoTopsix cooOmiectBax ¢ mp. mokpbiTieM 10% ¥ BbIIe BCTpEYarOTCs
Abietinella abietina, Atrichum undulatum, Brachythecium salebrosum, Cirriphyllum piliferum,
Climacium dendroides, Oxyrrhynchium hians, Plagiomnium cuspidatum, Plagiomnium medium,
Rhytidiadelphus triquetrus

PaszHoo06pa3ue.Bcero B neHodguope 6epe3HAKOB pa3HOTPaBHBIX 241 BHJI: COCYAMCTHIX —
214, moxoo0pa3ubix — 27. B npesecrom spyce — 10 BumoB, kycrapHukoBoMm — 25 (15 Bumos
KycrapHukoB, 10 nepeBbeB), TpaBsiHO-KycTapHHYKoBoM — 204 (16 npeBecHbIx BHUIOB). B
coobmecTBax 14-57 Bunos, B cpennem — 37.

D Kooru s JuanazoH KUCIOTHOCTH MOYB MO SKOJOTHYECKHM IIKajaM (C y4yeToM Tp.
MOKpBITUSA) cocTaBisier 3.9-7.3, numama3oH BiaaxHocTH 1ouB — 4.2-6.7, OorarcTBa IOYB
MUHEpaJIbHBIM a30ToM — 3.2-6.8. IlouBBI cpemHenepHOBBIC, CIa00MOA30JIUCThIE CYTJIMHUCTBIE U
cynecuanble (JIpicukos, 2006).

[Tonoxenue B nanpmadTe (penbed). Janable cooOIlmecTBa 3a4acTyro
WCTIBITHIBAIOT PEKPEAMOHHYIO, @ B TIPOILJIOM U XO3SHCTBEHHYIO (BBITIAC, CCHOKOIIICHHUE) HATPY3KY.
OTu neca HE MPUYPOYECHBI K OMPECICHHBIM dJIeMEHTaM JHaamadTa U BCTPEYAIOTCS B YCIOBHIX
caboro W CpemHEero YBIAKHEHUS IMOBCEMECTHO, NMPEUMYIIECTBEHHO Ha Tepedepuil JIECHBIX
MacCHBOB.

28) bepesoevie Kycmaprhuukoso-mpagano-cghaznoswle jeca

3a0o049eHHbIE OEpE3HSKH ¢ OOpeaTbHBIMU WIH OJUTOTPOGHBIMU OOJOTHBIMU KYCTapHHYKAMHU
Y MOXOBBIM IOKPOBOM M3 BHJIOB po0B Sphagnum wnu Polytrichum (dboto 28). biuskue TakCOHBI:
bepesHaKu  00120MOWHO-CPACHOBO-UEPHUYHBIE,  00JCOMOUIHO-MENKOOCOKO8bIe,  00I2OMOUHO-
cghacnoso-Kycmapruuxossie, cghacnogo-nyuuyuesvle (Huuenko, 1972).

CyKumecCHOHHBIHU ctatyc. CudTaroTcs  TPOW3BOAHBIMH  COOOIECTBaMH,
BO3HUKIIIMMHU Ha MECTE€ JOJITOMOIIHBIX U c(harHOBBIX XBOWHBIX JecoB (Hunenko, 1972; Abatypos u
ap., 1982), a Taxke mpu 3apacTaHUU MEPEXOTHBIX OOJIOT MOCIE MOXKAPOB.

JuarHocTHUYecKUEe MPU3HAKH

CootHomenue OUI': B HUKHUX sipycax OJIM3KU JOJIU BOHO-00510THBIX (31.7%), onurorpodHo-
KyCTapHUYKOBBIX (29.9%) u GopeanbHbIX (26.7%) rpymnmn BUIOB. YYacThe OPYTUX TPYII BHUIOB
HE3HAYUTEIHHO.

Juarnoctuueckue Buibl: Betula pubescens (A), Salix cinerea (B), Aulacomnium palustre (D),
Carex lasiocarpa, C. nigra, C. rostrata, Chamaedaphne calyculata, Eriophorum vaginatum, Juncus
tenuis, Polytrichum commune, Selinum carrvifolia, Vaccinium myrtillus, V. uliginosum.

CocTtaB U cTpyKTypa

Koucrantneie Buabl: Betula pubescens (A, B, C), Aulacomnium palustre (D), Carex nigra,
Eriophorum vaginatum, Picea abies (B), Polytrichum commune (D), Salix cinerea (B), Vaccinium
myrtillus.

HomunanTtHbele Bunbl: Betula pubescens (A, cpennee mp. mokpeitue 37%), Picea abies (A,
27%), Frangula alnus (B, 17%), Picea abies (B, 14%), Salix cinerea (B, 11%), Calamagrostis
canescens (13%), Carex lasiocarpa (14%), Chamaedaphne calyculata (18%), Eriophorum
vaginatum (27%), Ledum palustre (35%), Phragmites australis (13%), Polytrichum commune (D,
15%), Sphagnum magellanicum (D, 18%), Sphagnum spp. (D, 60%), Vaccinium myrtillus (12%).

HpeBocToii onmHOsIpyCHBINH, coMKHYTOCTh 50%, BeIcOTa 15-20 M. Ilpeobnamaer Oepesa
MYIIACTAast, U3PEaKa MPUMECh COCTaBISIOT cocHa (7.8%), enb wim ocuHa (A, 25%).

KycrapHaukoBslii sipyc Oonbiiei yactbio peakuit (10-25%), XOTs B eTUHUYHBIX ONHUCAHUAX €ro
np. nokpeiTie gocturaer 60% (B cpennem 30%). OObruna Frangula alnus n Picea abies, dyacto
BcTpeuaercs Salix cinerea.

[IpoexkTHBHOE MOKPHITHE TPABSIHOTO MOKpoBa cocTapisieT 65%. [Ipeobnanator onurorpodubie
00J0THBIE KyCTapHWYKW wWiu TpaBwl: Chamaedaphne calyculata, Vaccinium uliginosum (11%),

OKOCUCTEMBI: 5KOJIOI'MA U INHAMUKA, 2020, Tom 4, Ne 3



YEPHEHBKOBA, CYCJIOBA, MOPO30OBA, BEJISIEBA, KOTJIOB 129

Eriophorum vaginatum, Carex lasiocarpa (14%).

[IpoekTrBHOE MOKpBITHE Ha3eMHBIX MXOB OT 70 110 90 % (B cpennem 85%). OCHOBY MOXOBOTO
MMOKPOBA COCTABJISIIOT BUABI pona Sphagnum (61%) u Polytrichum commune (15%), gacto, HO ¢
HEOOJBIIMM TIP. MOKPBITHEM BcTpedaercs Aulacomnium palustre (6.6%), Climacium dendroides
(4.2%).

®oto 28. bepe3oBblil ¢ COCHOIl MONIMHHEBO-KyCTapHMUYKOBO-c(arHoBbiii yec (Ne 28) B r.0.
Jlorommuo (¢poro E.I'. Cycnosoif). Photo 28. Pine-birch dwarf shrubs-sphagnum mosses with
Molinia coerulea forest in Lotoshino district (Photo by E.G. Suslova).

PasznooOpa3ue. B uenodnope Oepe3HskoB cparHOBBIX 75 BHJIOB: COCYAUCTBIX — 63,
Ha3eMHbIX MoXx000pa3Hbix — 12. B npeBecHom sipyce — 4 Buaa, KycTrapHUKOBoM — 9 (4 Buaa
KYCTapHHMKOB, 5 J1€peBbeB), TpaBsHO-KycTapHUYKOoBOM — 60 (8 nepeBsSHUCTHIX BHIOB). B
coobmectBax 13-34 BumoB, B cpennem 23.3.

Okxonorwusda. JlnanazoH KHUCIOTHOCTH IOYB IO SKOJOTHMUECKUM IIKajdaM (C y4eToMm Ip.
MOKPBITHS) cocTaBisger 2.3-4.1, nuama3oH BIAXHOCTH TouB — 6.8-8.6, OoraTcTBa TMOYB
MUHepaJIbHBIM a30ToM — 2.1-4.1. ITouBsl TopdsiaucTo-rineeslie (Konosasnos, 1929)

[Tonoxenue B namgmadre (penped). bepesnsku cdarHoBble OTMEUEHBI B
mpeneraax MHOTHX OO0JIacTeil, Jale BCero OHU MpelcTaBieHbl B Bepxue-Bomkckoi, Memepckoid,
CmoneHnckoit 1 MOCKOBCKOW MPOBUHIMSAX, TJ€ 3aHUMAOT HEOOJbIINME MO IUIOMAAN YYacTKU B
3amaJiMHax Ha BOJOCOOPAx, 03€PHBIX KOTJIOBHHAX, 10 OKpauHaM OO0JIOT, a TakKe B 3a00JI0YEHHBIX
JIOJINHAX PeK.

29) Ocunoesvie ¢ envio, 1unoit u Oyoom WUPOKOmMpasHvle jleca

MenKOoNMUCTBEHHBIE Jieca € €Nbl0 M IyOOM, y4acTHeM JPYTHX MIUPOKOIUCTBEHHBIX IOPOJI,
oOuiMeM BHUOB IIMPOKOTPaBbS M TMAMOPOTHUKOB B HIDKHHX spycax (doto 29). B pabore,
NoCBALICHHOHM ocuHHMKaM Kinacko-JIMutpoBckoii rpaast, K.B. Kucenesa (1965) orHocuT nanHbIN
THIT OCHHHUKOB K TUNY Tremuletum asperulosum odoratae.
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CyknmeccHoOHHBIH cTaTyc. Hamumume B ApeBOCTOEC HIMPOKOJIMCTBEHHBIX BHUJIOB
JIepeBbEB, a B TPaBSIHOM IOKPOBE BHJIOB JyOpaBHOrO HIMPOKOTPaBbs OJHO3HAYHO yKa3blBaeT Ha
MPOU3BOJIHBIA XapakTep AAaHHBIX cooOmiecTB. O COCTOSHHUM JIeMYTallMOHHOTO IpeoOpa3oBaHUs
JaHHOTO THUIIA OCUHHUKOB B Bo3pacTe 80-100 yer B qyOpaBy MM B CMEIIAHHBIN €I0BO-AYOOBBIN
Jiec cBHieTeNbCcTBYeT MaTepuaibl HabmoaeHuit K.B. Kuceneoii (1962, 1965).

JunarHocTudyeckue NPU3HAKHU

Coornomenne  JUI: abcomoTHO mpeobinagaer HemopanbHas rpynna (51.2%), mons
6opeanbHOil coctaBiser 17.2%, myroBo-omymedHoil — 15%, HUTPOPHUIBLHO-BIAXKHOTPABHOU —
6.3%. YyacTue ocTaabHbIX 3KOJOT0-IIEHOTUYECKUX IpyIIl 5% 1 MeHee.

Huarnoctuueckue Bunwl: Populus tremula (Al, 33), Corylus avellana (B, 26), Aegopodium
podagraria (24), Galeobdolon luteum (24).
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®oto 29. OcuHOBBI ¢ nemuHONW mupokoTpaBHbll snec (Ne 29) B r.o. Pamenckuii (doto
E.T'. Cycnogoii). Photo 29. Aspen with hazel broad herb forest in Ramensky district (Photo by

E.G. Suslova).

CocTaB W CTpyKTypa

Koncrantasie Bunst: Populus tremula (Al), Betula pendula n Betula pubescens (Al), Picea
abies (B), Corylus avellana (B), Lonicera xylosteum (B), Ajuga reptans, Asarum europaeum,
Athyrium filix-femina, Dryopteris carthusiana, D. filix-mas, Galeobdolon luteum, Ranunculus
cassubicus.

JomunanTtHble Bunbl: Populus tremula (Al, cpennee np. nokpsitue 40%), Betula pendula n
Betula pubescens (A1, 9.4%; A2, 11%), Tilia cordata (A1, 10.7%; A2, 12.6%), Quercus robur (Al,
7.4%; B, 4%), Picea abies (A2, 16.6%; B, 10.4%), Acer platanoides (A2, 8.3%; B, 5.7%), Corylus
avellana (B, 31%), Padus avium (B, 9.7%), Carex pilosa (30%), Aegopodium podagraria (17%),
Galium odoratum (11.8%), Pulmonaria obscura (11.4%), Galeobdolon Iluteum (16%),
Calamagrostis arundinacea (10%), Mercurialis perennis (13.6%), Athyrium filix-femina (7%),
Dryopteris filix-mas (4.4%), Glechoma hederacea (8%), Gymnocarpium dryopteris (4.8%), Stachys
sylvatica (4.8%), Convallaria majalis (4%), Geum urbanum (3.2%), Equisetum pratense (3.6%).
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HpeBoctoii wyamie ABYXBAPYCHBIM, BO3pacT mepBoro apeBecHoro sipyca — 10-110 mer (B
cpensem — 70 set), cOMKHYTOCTh — 57%, BbicoTa — 10-33 M. Coctout u3 Populus tremula (40.5%) ¢
npumecbio Betula pendula v B. pubescens (9.4%), Tilia cordata (10.7%), Quercus robur (7.4%) u
Picea abies (6.8%). Berpeuatorest Acer platanoides (3.3%), Alnus incana (6.2%), Ulmus glabra
(8%), Ulmus laevis (2%). Btopoii npeBecHblil sipyc copmupoBan Picea abies (16.6%) ¢ npumechio
Betula pendula w B. pubescens (11%), Tilia cordata (12.6%), Acer platanoides (8.3%). OTMeueHbI
takxe Populus tremula (7.8%), Quercus robur (5%), Ulmus glabra (7.2%). OctaibHbIE BUIBI
JIepeBbEB MPEACTABICHBI €AMHUYHO C HEOOIBIINM IIP. OKPHITHEM.

KycTrapHukoBbIil sipyc BelpaskeH o4eHb Xopoulo. Ero np. nokpsitue — ot 2 10 90% (B cpeaHem
— 42.8%). Yame npyrux BUIOB U C HauOONbIIMM Ip. MOKpbITUeM BcTpeuaercs Corylus avellana
(31%) u nmoapoct Picea abies (10.4%). Takxxe yacto orMmeuaercs nojapoct Quercus robur (4%),
Acer platanoides (5.7%) w Tilia cordata (5.8%). Cpenu kyctapuukoB — Padus avium (9.7%),
Frangula alnus (4.5%), Lonicera xylosteum (4.7), Sorbus aucuparia (4%).

TpaBsiHO-KyCTapHUYKOBBIN sipyc okpbiBaeT oT 10 1o 100% (B cpenneM — 64%). Yaie Bcex u ¢
HauOOJBIINAM TIp. TOKPBITHEM BeTpeuatoress Aegopodium podagraria (17.2%), Ajuga reptans (4%),
Asarum europaeum (5%), Athyrium filix-femina (7%), Carex pilosa (30%), Dryopteris filix-mas
(4.4%), D. carthusiana (3.4%), Galeobdolon luteum (15.8%), Galium odoratum (11.8%), Geum
urbanum (3.3%), Geum rivale (4%), Mercurialis perennis (13.6%), Pulmonaria obscura (11.4%).
UYacto Bcrpewatorcs Convallaria majalis (4%), Crepis paludosa (2.4%), Equisetum pratense
(3.6%), E. sylvaticum (3%), Fragaria vesca (2%), Lysimachia nummularia (5.3%), Lysimachia
vulgaris (1.4%), Paris quadrifolia (1.3%), Ranunculus cassubicus (3%), Rubus saxatilis (3%),
Stellaria holostea (4%), Veronica chamaedrys (3.3%).

Mxu mnokpsiBator oT 3 10 35% (B cpeanem — 8.3%). Yamie Bcex BcTpedaroTcsi Atrichum
undulatum (2.4%), Brachythecium rutabulum (1.7%), Cirriphyllum piliferum (1.5%), Eurhynchium
angustirete (4%), Oxyrrhynchium hians (1.4%), Plagiomnium cuspidatum (1.6%), Sciuro-hypnum
curtum (1.5%).

Pasznoo0Opa3ue. Becero B neHoduiope OCHHOBBIX IHUPOKOTPABHBIX JIECHBIX COOOIIECTB
253 Bupga: cocyaucthix — 199, moxoobOpasubix — 54. B gpeBecHom sipyce — 18 Buos,
KYCTapHUKOBOM — 26 (14 BUIOB KyCTapHHUKOB, 12 1epeBbeB), TpaBsIHO-KyCTapHUYKOBOM — 192 (21
npeBecHbI BuI). B coobmectBax 18-60 BuaoB, B cpenHem — 34.

D K 0Jo0T ¥ s /[AnanazoH KUCIOTHOCTH IOYB MO HKOJOTHYECKUM IIKaiaM (C y4eToM Ip.
MOKPBITUSA) cocTaBisieT 4.1-7.4, muana3oH BIaXHOCTH MOYB — 5-6.6, GorarcTBa NOYB MUHEPAIbHBIM
a3o0ToM — 4.3-6.5. IlouBbl AepHOBBIE MOA30JIUCTBIE ciabo-rieeBble cyrinHucThie (KoHoBanos,
1929).

[Tonoxenue B nangmadrte (penped). CooluiecTBa 3TON rpynIbl pacpoCTPAHEHbI
Ha BEpUIMHAX M CKIOHAX XOJIMOB, OJETHIX CYIJIMHUCTHIMH CpelHe- W CIa00moa30IUCTHIMH
nouBamu (Kucenesa, 1965). Moryt BcTpedarbes B 3J1eMEHTaX JIaHAMIa(Ta ¢ XOPOILIUM JAPEHAKOM U
JOCTaTOYHBIM OOTATCTBOM ITOYB.

30) Ocunoesvie c envio u 6epe3oii 61AHCHOMPAGHO-UIUPOKOMPABHbLE Jlecd

MenkonucTBEHHBIE Jileca W3 OCHHBI W Oepe3bl ¢ ydacTheM elau W 1yba, oOwminem
HUTPOPUIBHOTO BIAKHOTPaBbs M HeMopalbHbIX BuAOB. Ilo muenuio K.B. Kucenesoii (1965)
JAHHBI TUN OCHMHHUKOB OTHOCHUTCS K THHy Tremuletum caricosum silvaticae. B cocraBe
JPEBECHOT0 Apyca 4acToO MPHCYTCTBYET YepeMyXa, BO 2-M sipyce — JIMIA, B — TPABIHOM IOKOBE
npeobaagaroT HUTPOPIITBHO-BIAXXHOTPaBHBIE BUIBI (oTo 30).

CykneccuoHHb# crtatyc. OcuHoBble c Oepe3oil u  0Oepe30BO-OCHHOBBIC
BJIQKHOTPABHO-IIUPOKOTPABHBIE ~ Jileca  OOBIYHO  SIBJISIFOTCS ~ NMPOW3BOJHBIMH ~ Ha  MECTe
HEOJJHOKPATHBIX BBIPYOOK XBOMHO-IIMPOKOJIMCTBEHHBIX JIECOB B YCIOBHUSX OJHM3KOrO 3ajeraHus
rpyaToBeix Box. K.B. KuceneBa (1965) yka3piBaeT, 4TO 4YacTO JaHHBIA THUI OCHHHUKOB HE
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oOHapyXMBaeT TEHACHIMH K KaKOW-THOO CMEHE, YTO MOXKET OOBSICHATHCS OTCYTCTBHUEM
MOCTYIUJICHUS CEMsI3a4aTKOB J1y0a.

®ot1o 30. OcHHOBBIH BIaKHOTPABHO-IUPOKOTpaBHbI Jiec (Ne 30) B r.0. Tamgomckuit (dpoto
O.B. Mopo3zoBoii). Photo 30. Aspen wet herb-broad herb forest in Taldom district (Photo by
O.V. Morosova).

JJuarHocTHYEeCKUE NMPHU3HAKHU

Cootnomenne JOUI': mpeobnagaroT HUTpPOUIBLHO-BIAXKHOTpaBHbIE (41%) M HemopanbHbIE
(33.4%) Buael. [Jons 6opeansubix coctaBiseT 11.2%, TpaBsiH0-0010THBIX — 7%. Jl0ds1 OCTalbHBIX
9KOJIOTO-IIEHOTUYECKHUX TPYII coCcTaBisieT MeHee 4%.

Huarnoctuueckue Bunwl: Populus tremula (A1), Crepis paludosa, Filipendula ulmaria, Geum
rivale, Pulmonaria obscura, Ranunculus cassubicus.

CocTaB U CTpPYKTypa

Koncrantasie Buabl: Populus tremula (Al), Corylus avellana (B), Lonicera xylosteum (B),
Picea abies (B), Ajuga reptans, Asarum europaeum, Athyrium filix-femina, Crepis paludosa,
Dryopteris carthusiana, Filipendula ulmaria, Geum rivale, Lysimachia vulgaris, Paris quadrifolia,
Pulmonaria obscura, Ranunculus cassubicus.

JomunanTtHble BUAbL: Betula pendula w B. pubescens (Al, cpeanee mp. nmokpsitue 21.2%),
Populus tremula (A1, 43%), Padus avium (A2, 40%), Picea abies (A2, 9%; B, 10%), Tilia cordata
(B, 25%), Corylus avellana (B, 23%), Aegopodium podagraria (9%), Ajuga reptans (7.2%),
Athyrium filix-femina (13.8%), Carex acuta (26.3%), Carex sylvatica (11.2%), Carex vesicaria
(17.5%), Crepis paludosa (7.8%), Equisetum pratense (12.8%), Filipendula ulmaria (33.4%),
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Geum rivale (9.8%), Impatiens noli-tangere (25%), Pulmonaria obscura (21%), Stellaria nemorum
(32.5%), Urtica dioica (18.2%), Plagiomnium cuspidatum (7.6%), Rhytidiadelphus subpinnatus
(16%).

JpeBocToli yaimie ABYXbSIPYCHBIM, NEPBBIA JpeBeCHbI sApyc umeer Bo3pacT 30-70 ner (B
cpenseM — 54 roga), coMkHyTOCTh — 61%, BhicOTY — 23-31 M. Coctout u3 Populus tremula (43%) c
npuMmecbto Betula pendula w B. pubescens (21%), unorna Bcrpedaercs Quercus robur (10.2%),
Picea abies (7.3%), Alnus incana (3%), Alnus glutinosa (8%). Bropoii npeBecHsblil sApyc ciabo
BBIpAXXEH, ero Bo3pacT 35 ser, comkHyTtocTh 18%, BeicoTa 15-20 M. Berpewarotcs Picea abies
(8.8%), Acer platanoides (2%), Betula pendula w Betula pubescens (5%), Padus avium (40%),
Quercus robur (2%), Tilia cordata (6.7%), Ulmus glabra (0.1%).

KycTapHUKOBBIi1 sipyc XOpOILIO BBIPAXKEH, €ro Mp. MOKpbITUE OT 5 10 75% (B cpenneM — 38.4%).
Cocrout u3 Corylus avellana (23%), nonpocra Picea abies (10%), Lonicera xylosteum (5.4%).
Wnorna Bcrpewarotcst Populus tremula (5.8%), noapoct Quercus robur (4.6%), Tilia cordata
(25%), Frangula alnus (2.6%), Sorbus aucuparia (5%). Enuanuno otmeueHsl Acer platanoides
(3%), Alnus glutinosa (8%), A. incana (5%), Betula pendula w B. pubescens (4%), Euonymus
verrucosa (2%), Padus avium (6%), Salix cinerea (5.7%).

TpaBsiHO-KyCTapHUYKOBBIN sipyc mokpbiBaeT oT 60 g0 100% (B cpeanem — 81%). Yacto u ¢
BBICOKMM TIPOSKTHUBHBIM MOKPBITUEM BcTpedarorcst Athyrium filix-femina (13.8%), Crepis paludosa
(7.8%), Filipendula ulmaria (33.4%), Geum rivale (10%), Pulmonaria obscura (21%). Yacto
BcTpevatorest Ajuga reptans (7.2%), Asarum europaeum (3.6%), Dryopteris carthusiana (3.7%),
Equisetum pratense (12.8%), Lysimachia nummularia (2.8%), L. vulgaris (3.2%), Paris quadrifolia
(3.4%), Ranunculus cassubicus (6.2%). B HEKOTOpBIX cOOOIIECTBAX C BBICOKHM Ip. MOKPHITUEM
ot™eueHbl Aegopodium podagraria (9%), Carex sylvatica (11%), Impatiens noli-tangere (25%),
Stellaria nemorum (32.5%), Urtica dioica (18.2%).

Mxu nokpeiBatoT oT 2 a0 79% (B cpemneM 16.2%). Yame Bcex BcTpewarotcsi Atrichum
undulatum (2%), Brachythecium rutabulum (2%), Cirriphyllum piliferum (2.2%), Climacium
dendroides (2.4%), Plagiomnium cuspidatum (7.6%), Rhizomnium punctatum (2%), Sciuro-hypnum
curtum (2%).

PasznooO6pa3ue. Becero B ieHopiope OCHHOBBIX BIaKHOTPABHO-IIUPOKOTPABHBIX JIECOB
148 BuaOB pacTeHmii: cocyaucTteix — 122, MoxooOpa3Hbix — 26. B npeBecHom sipyce — 11 BuOB,
KycTapHUKOBOM — 19 (10 BUJOB KyCTapHUKOB, 9 — 1€peBbEB), TPaBIHO-KYCTapHUUKOBOM — 113 (15
IpeBeCcHBIX BUIOB). B cooOmiecTBax 17-49 BunoB, B cpearem — 33.

D Konoru s JuanazoH KUCIOTHOCTUA MOYB MO SKOJOTHYECKHM IIKajgaM (C y4yeToM Tp.
MTOKPBITHS) COCTABIISIET 5-7.2, MUana3oH BIAKHOCTH MOYB — 5.6-7.3, 60raTcTBa MOYB MUHEPATHHBIM
a30ToM — 4.5-6.9. [10uBBI IEpPHOBBIE OTJICEHBIE.

[Tonoxenue B nmaunamadrTe (penbed). PacmpocTpaHneHbl Ha OOraThiX M BIIaXKHBIX
(IUTIOBHANTBHBIX U ACTIOBUANLHBIX TTOYBAX B OHKEHUSIX MEXKAY XOJIMaMH, B TOJIMHAX HEOOJIBIITNX
necHblx BonoTOKOB (KuceneBa, 1965). 3anumaror HeOojbIIME MO IUIOMAAM YYaCTKH U MOTYT
BCTpeUaThCs B JIIOOBIX JaHAmadTax, I/ie TOYBEHHOE OOraTCTBO JOCTATOYHO ISl OCHUHBI.

31) Cepoonbxogvie 61a)#CHOMPAGHO-UIUPOKOMPAGHDbLE J1€Ca

JanHnas rpymma mpeacTaBieHa TJIaBHBIM 00pa3oM COOOIIECTBAaMH U3 OJIbXU CEPOM C KParuBOH,
BIQ)KHOTPABbhEM, HIMPOKOTPABbEM W TIOKPOBOM M3 HeMopalbHbIX BUIOB ((poro 31). bauskumwu
TaKCOHaMH, BbIJCJIEHHBIMU aBTOpPAaMHU B paMKaX JOMUHAHTHOW KiacCHU(QHUKAIUHU ISl TEPPUTOPUU
LIEHTpaJIbHOM M ceBepo-3amagHoil vactu Espomneiickoit Poccum ABIAOTCS  cepoonvuianuxu
kpanusnvie (KopotkoB, 1991; BacumeBuu, 1998; JlukcakoBa, 2004), HemopanbrompasHvle
(BacuneBuu, 1998; JlukcakoBa, 2004), uucmomenosvie wm cuvimesvie (BacuneBuu, 1998),
uepemyxo8o-cepoonvxosuvie sraxcnompasusie (Cycmona, 2019).

CykneccuoHHBH cTtaTyc. Ilo onHON M3 TOuek 3peHHMs], BCE CEPOOJBLXOBBIE Jieca

OKOCUCTEMBI: 5KOJIOI'MA U INHAMUKA, 2020, Tom 4, Ne 3



134 BMOPA3HOOBPA3UE JIECOB MOCKOBCKOI'O PETUOHA

CUHUTAIOTCA MPOU3BOJHBIMU JICCAMH, PA3BUBAOMIUCCA Ha MCCTC IIMHUPOKOJIUCTBCHHO-CIIOBBIX
coobmects (FOpkeBuu u gap., 1963; JlukcakoBa, 2004). Bropas Touka 3peHHUS MPU3HAET
MPOU3BOIHBIMU ME30()UTHBIE CEPOOJIBIIAHUKN M yYKa3bIBa€T Ha KOPEHHOH XapakTep TMIrpOPHUTHBIX
HEMOpaIbHBIX cepoosbiiaHnkoB (PadotHoB, 1939; KoporkoB, Mopo3osa, 1986; Ellenberg et al.,
1992; CemenuiienkoB, 2014), pacnpocTpaHeHHBIX MO J0JMHAM BOAOTOKOB. PacmpoctpaHeHHbIe B
MO cepoosblIaHUKU BIAQXKHOTPABHO-IIMPOKOTPABHBIE OTHOCATCA K INOCIEAHEMY TUIY, U B HHMX
MOYTHU TMOJIHOCTHIO OTCYTCTBYET MOJAPOCT €M U HIMPOKOJIMCTBEHHBIX MOPOJ JIEPEBBHEB, a MOJIPOCT
0JIbXM cepoii xopoo pa3BuT (B, 12%), 4To MokeT yka3plBaTh Ha UX YCIOBHO KOPEHHOM XapakTep.

®oro 31. CepoosbXOBBI C XMelNeM BIAKHOTPABHO-IIMPOKOTPABHBIN Jiec (KpamuBHO-
BbIcoKOTpaBHbIi; Ne 31) B r.0. Py3ckuii (poro E.I'. Cycnosoii). Photo 31. Gray alder with Humulus
lupulus wet herb-broad herb forest (Urtica dioica and tall-grasses) in Ruza district (Photo by
E.G. Suslova).

JAunarHocTudyeckue NPU3HAKHU

Cootnomenne DI B HIDKHUX sipycax MpeoOnanaeT HemopanbHas rpymmna (42.8%), a Takxke
BEJIMKa J0Js1 HUTPO(PUIBbHO-BIAKHOTPaBHBIX BUAOB (25.3%), npyrue rpynmnsl BUI0B (OopeasibHas,
BOJHO-00JIOTHAs, OMYIIEYHO-TYTOBasi) MPEICTaBICHBl HEOONBIIUM MPOIIEHTOM, U CpPeAu HHUX
HauOOoJIbIIAs OJIS Y OMYIIEUYHO-TYTOBBIX BUAOB (13.4%).

Huarnoctuueckue Bumbl: Alnus incana (A, B, C), Padus avium (A, B), Aegopodium
podagraria, Campanula latifolia, Chrysosplenium alternifolium, Galeobdolon luteum, Glechoma
hederacea, Humulus lupulus, Lamium maculatum, Plagiomnium undulatum, Stachys sylvatica,
Stellaria nemorum, Urtica dioica.

CocTtaB M cTpyKTypa

Koncrantasle Buabl: Alnus incana (A, B), Aegopodium podagraria, Campanula latifolia,
Chrysosplenium alternifolium, Filipendula ulmaria, Geum rivale, Humulus lupulus, Lamium
maculatum, Lysimachia nummularia, Padus avium (B), Rubus idaeus, Stachys sylvatica, Stellaria
nemorum, Urtica dioica.

JomuHanTHble BUIBL: Alnus incana (A, cpennee mp. nokpeitue — 47.5%), Aegopodium
podagraria (27.5%), Anemone ranunculoides (22.5%), Campanula latifolia (10%), Filipendula
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ulmaria (15%), Galeobdolon Iluteum (15%), Geum rivale (7.7%), Glechoma hederacea (7%),
Impatiens noli-tangere (7%), Lamium maculatum (11.3%), Lysimachia nummularia (9.3%),
Myosoton aquaticum (13.3%), Padus avium (B, 12.8%), Plagiomnium undulatum (15.5%), Stachys
sylvatica (8.2%), Stellaria nemorum (16.3%), Urtica dioica (32.5%).

JpeBocToi, Kak MpaBUII0, OTHOSIPYCHBIN, Bo3pacT — 40 j1eT, COMKHYTOCTh — 58%, BbIcOTa — 15-
20 M, cOCTOUT U3 0JIbXU cepol (1p. nokpbITHe — 47.5%) ¢ npumMeckto uepemyxu (13%). Ennanuno
BCTpeUaroTcs Jpyrue ApeBecHble Buabl: Alnus glutinosa (14.7%), Picea abies (5.4%), Quercus
robur (1%), Populus tremula (12.5%), Sorbus aucuparia (4.5%), Tilia cordata (1%), uBsl (Salix
alba 5%, S. caprea 8%, S. fragilis 7.5%). BTopoil npeBecHbIl sIpyC €IUHUYEH, B HEM OTMEUYECHBI
Acer platanoides (11%), Alnus incana (31%), Betula pendula (5%), Padus avium (38%), Picea
abies (5.5%), Sorbus aucuparia (10%), Tilia cordata (15%), Ulmus glabra (12%).

KycTapHUKOBBII sipyc XOpoOILO BbIpaXkeH, €ro mp. nokpsitue ot 10 mo 60% (B cpenHem —
33.4%). Yame npyrux BuaoB Bcrpeudatorcs Padus avium (12.8%) u mogpoct onbxu cepoit (12%),
mpenka Corylus avellana, nip. okpeITHE KOTOPOro MoxkeT gocturatb 30% (B cpennem — 17.2%),
Lonicera xylosteum (6.4%), Sambucus racemosa (5.6%). IlogpocT enu U MHUPOKOIUCTBEHHBIX
MOPO/JI MPAKTHYECKU OTCYTCTBYET.

TpaBsiHOH MOKpPOB mouTH cruomHo#i (95%), coctoutr U3 AByX sipycoB. B BepxHeM OOBIUHO
npeodmamaer Urtica dioica, mp. TOKpPBITUE KOTOpOH MoxkeT pgocturatb 90%, BbeICOKas
BcTpeuaeMocts 'y Campanula latifolia, Filipendula ulmaria, Rubus idaeus (6.2%). Bo BTOpOM
TPaBSHOM SIpyCe dYacTo BcTpedarTcs Aegopodium podagraria, Chrysosplenium alternifolium
(8.3%), Galeobdolon luteum, Geum rivale, Glechoma hederacea, Lamium maculatum, Mercurialis
perennis (12.6%), Myosoton aquaticum (13.3%). Mectamu BBICOKOE Ip. HNOKpPBITHE Yy Anemone
ranunculoides u Ficaria verna (16.3%), 4to Xopomio 3aMeTHO BecHOW. Bcerpeuarorcs rpymmbl
Matteuccia struthiopteris, nepesbs orerensl Humulus lupulus (8.4%).

Hazemnble Mxu mokpsiBatoT oT 5 10 60% (B cpennem 25%). IlpeoGnanaer Plagiomnium
undulatum (15.5%), dacto Bctpewatorcs Brachythecium rutabulum (5.4%), Oxyrrhynchium hians
(0.6%).

PaszunooOpasue. Becero B 1eHopaope CepoOIbIIAHUKOB MIMPOKOTPAaBHBIX 187 BUIIOB
pacteHuil: cocymucteix — 158, moxooOpasueix — 29. B npeBecHom sipyce — 16 BHIIOB,
KYCTapHUKOBOM — 25 (16 BUIOB KyCTapHUKOB, 9 JepeBbEB), TPAaBSIHO-KycTapHUYKOBOM — 143 (17
JpeBecHbIX BUIOB). B coobmecTBax 25-51 Bun, B cpeqnem — 31.

DOxonorwusa. JlnamazoH KHCIOTHOCTH TOYB IO DKOJOTHUYECKUM INKajdaM (C y4eToM Tp.
MOKPBITUSA) cocTaBisieT 6.3-7.4, muana3oH BIaXHOCTH MOYB — 6-7.1, GorarcTBa NOYB MHUHEPATbLHBIM
a30ToM — 5.7-8.2. [1ouBBI AEpHOBO-OTJIEEHHBIE.

[Tonoxenume B nangmadre (penbed). CepoonbIIaHUKU  BIAKHOTPABHO-
IIUPOKOTPABHBIE BCTPEYAIOTCS 1O Bceld MOCKOBCKOM 00y1acTh. 3aHUMAIOT HEOOJIBIINE TI0 TUTOTIAIN
YYaCTKU Ha CKJIOHAX MOWMEHHBIX Teppac HEOOIBIINX PEUeK U PYYbEB, B O3EPHBIX KOTIOBUHAX,
JIOUIMHOOOPA3HBIX TOHIKEHUSIX CO CIIeJJaMU OBIBIIMX BOJOTOKOB.

OTtMmedeHbI BO Bcex paiioHax oOnactu. KopeHHbIE cepoobIIaHUKU TSHYTCS Y3KHMHE MOJIOCAMH
M0 JOJHWHAM pPEK W BPEMEHHBIX BOJOTOKOB, a MPOU3BOJHBIC CBS3aHBl C BOCCTAaHOBIICHHEM
BBIPYOJICHHBIX JIECOB B MECTOOOUTAHUSIX C OJIM3KUM 3aIETaHUEM TPYHTOBBIX BO/I.

32) Yepnoonvxogevle WiupoKoOmpasHo-61a)3cHOMPAGHbIE N1€CaA

Jleca ¢ JOMHMHHMpPOBAaHHMEM OJBXM YEPHOH, SPKO BBIPAXKEHHBIM IIOKPOBOM H3 BHJOB
HUTPO(MUIHHO-BIAXKHOTPABHOH W IIMPOKOTPABHOW  Tpymm. BeTpedaroTcss Kak — YMCThIE
YEepPHOOJIBIIIAHNKHY, TaK M CMEIIAHHBIC HACAXKICHHs, TIe BMECTE C OJBXOW YEPHOHW pacTyT Oepesa
MyIIUCTas], YepeMyxa, OCUHa, €Jb, COCHA, a TAK)Ke IIMPOKOJIMCTBEHHBIEC MTOPOBI — YaIlle BCETO JIUIA
W B3, a Ha TMOBBIIICHUSX B HHUX MOTYT pacTH Takke ay0 u kieH (dorto 32). BeimeneHb
YEepHOONILULAHUKY — NOUMEHHble  KPanusHvle,  NANOPOMHUKOBO-KPANUGHbIE,  NANOPOMHUKOBO-
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magoneosvie (HeBumomos u np., 2008), kpanususie (Bacunesuy, lykuna, 2001).
CyKHecCHOHHBIH CcTaTyc. YCIOBHO KOPEHHBIE Jieca, pacCIpOCTPAHEHHBIE 10
JOJTMHAM BOJIOTOKOB.
JAunarnocTtudyeckue NPU3HAKHU
Junarnocruueckue Bunbl: Alnus glutinosa (Al, A2), Impatiens noli-tangere, Urtica dioica.
Coornomenue DI Jlons HEMOPANBHBIX BUAOB B HMKHUX Apycax C y4ETOM IIp. HMOKPBITUS
(31.9%) Onu3ka mo 3HAYEHHIO HUTPOPUIBLHO-BIAXHOTpaBHOU rpymie (36.4%), BOAHO-00JOTHBIX
BUZOB B JBa pa3a MmeHblue (15.4%); HeOonbIION HPOIEHT cocTaBisiloT OopeanbHas (5.9%) u
onymeydHo-i1yrosas (3.8%) rpynmsi.

®oro 32. UYepHOONBXOBBI C €IbI0  BIAKHOTPABHO-IIMPOKOTPABHBIA  (MAlOpOTHUKOBO-
BrnaxHoTpaBHbIN) sec (Ne 32) B r.0. CeprueBo-Ilocanckuii (poto E.I'. Cycnosoit). Photo 32. Black
alder with spruce wet herb-broad herb forest with ferns in Sergievo-Posadsky district (Photo by
E.G. Suslova).

CocTtaB M cTpyKkTypa

Koncrantable Bunbl: Alnus glutinosa (A, B), Athyrium filix-femina, Dryopteris carthusiana,
Filipendula ulmaria, Geum rivale, Impatiens noli-tangere, Lysimachia vulgaris, Padus avium (B),
Rubus idaeus, Sorbus aucuparia (B), Urtica dioica.

HovuHantheie Bumbl: Alnus glutinosa (Al, cpemnee mp. mokpeitue 57%), Aegopodium
podagraria (10%), Betula pubescens (Al, 13%), Carex vesicaria (14%), Crepis paludosa (4.3%),
Filipendula ulmaria (18%), Glechoma hederacea (20%), Impatiens noli-tangere (12%),
Mercurialis perennis (25%), Padus avium (B, 11%), Picea abies (Al, 10%; B, 9.5%), Ulmus
glabra (A1, 25%), Urtica dioica (41%).

HpeBocToii (peaKo IBYXbSIPYCHBIN) 00pa30BaH OJIbXOM YEPHOU M3pEAKa C MPUMECHhI0 Oepe3bl
MYLIIMCTON (BCTpeYaeMoCTh 1°; np. nokpeitue 13%) u enu (Bcrpeuaemocts 1I; 10%). ComkHyTOCTH
KpoH 75%, BbIcoTa coctaBisieT 24 M. Enunnuno Bctpevarotcest Ulmus glabra v U. laevis (2%),
Quercus robur (12%), Populus tremula (15%), usl (Salix alba 1%, S. caprea 5%), Pinus sylvestris

6 BcerpeyaeMoCTh — IPOIIGHT ONMUCAHUMN, B KOTOPHIX OBLI OTMEUYCH BHI, 110 OTHONICHHIO K OOIIEMY YUCIY OMHCaHUI
CHHTaKcoHa. MoXeT OLIeHUBAThCA B Kiaccax, rae: I — 0-20%, 11 — 21-40%, 111 — 41-60%, IV — 61-80%, V — 81-100%.
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(3.8%), Tilia cordata (2%). B OTAENBHBIX CIIy4asX MOKHO BBIJCIHUTH BTOPOH APEBECHBIH spyC,
Bcrpeuatoress Alnus glutinosa (I1; 3.2%) u Picea abies (6.2%), enuanunsl Padus avium (2.5%),
Acer platanoides (15%), Salix pentandra (2%), Tilia cordata (10%).

KycTapHUKOBBIN SIpyC OT pa3peKEHHOTO 110 OOMJIBHOTO, B CpeOHEM Hp. MOKpbITHE 25%.
Haubonbias Bctpewaemocts y Padus avium (11%), Ribes nigrum (2.7%), Sorbus aucuparia (4%),
nozapocta e (11%) u onbxu yepHoii (6%). EnMHUYeH MoApoCT KileHa OCTPOIUCTHOTO (3%), 0nbXxu
cepoit (3.3%), 6epesnbl nmymuctoi (4.2%), ocunsl (3.4%), nunsl (8.7%), Bsiza (Ulmus glabra 5%),
ny6a (0.5%). Uspenka Bcrpeuatorcss Frangula alnus (2.2%), Corylus avellana (4.5%), Lonicera
xylosteum (2.7%), Viburnum opulus (1%), uBsl (S. alba, S. caprea, S. cinerea, S. myrsinifolia,
S. pentandra).

O611iee np. HOKPHITHE TPaBAHO-KYCTapHUUKOBOTO sipyca 90%, sipyc HEOAHOPOIeH 1o BbicoTe. B
BEpXHEH €ro 4acTH MOCTOSIHHO BCTpedaroTcss u poMuHupytot Urtica dioica, Filipendula ulmaria,
Impatiens noli-tangere, nunorga ux cymmapsoe np. nokpeitue gocturaet 100%. Yacro BcTpeyaercs
Athyrium filix-femina, Crepis paludosa n nHemopanbabie TpaBsl (Milium effusum, Paris quadrifolia,
Ranunculus cassubicus), HO KakK TMpaBWJIO C HEOONBIIMM TMp. TOKpbITHEM. KoukoBarblii
MHUKpOpenbe] BBIPAXKEH HE CHIBHO, B OCHOBHOM ero oOpasyioT kouku Carex elongata (3%).
MouaXuHbl MEXJy NPUCTBOJIHBIMHU TOBBIICHUSIMA U HEOONBIIMMU KOYKAMH MOTYT OBITh
00BOMHEHBI, BeTpedatotes Scirpus sylvaticus (4.3%), penxo Carex vesicaria (14%) n C. riparia
(1.5%). B HmxHel 4YacTu TpaBSHOTO sipyca HauOOJbIIAas BCTPEYAEMOCTb U Mp. MOKPBITHE Y
Chrysosplenium alternifolium (9.3%) n Ranunculus repens (4%), Geum rivale (4%).

[IpoexkTUBHOE TOKpHITHE Ha3eMHBIX MXOB HebOonbinoe (15-20%, B cpeanem 19%), unorma
MOXOBOM MOKPOB MOUTH HE BbIpakeH. [Ipeobnanatot Brachythecium rutabulum (0.9%), Climacium
dendroides (0.8%), Plagiomnium cuspidatum (1.7%).

Pa3znooOpasue. Bcero B 1eHodiaope  YEpHOOJIBIIAHWKOB  IIHPOKOTPABHO-
BIaXHOTpaBHbIX 180 BHIOB pacTeHuil: cocyaucteix — 144, moxooOpa3Hbix — 36. B npeBecHOM
apyce — 17 BHIOB, KycTapHUKOBOM — 24 (9 BHMIOB KyCTapHUKOB, 15 nepeBbeB), TpaBsSHO-
KycTapHuukoBoM — 133 (14 npeBecHbIx BUI0B). B coobmecTBax 18-51 BuoB, B cpennem 37.

DOxonorwusa. JlnanazoH KHUCIOTHOCTH TOYB IO DKOJIOTHYECKHAM INKajdaM (C yd4eToM Tp.
MOKpBITUA) cocTaBister 5.9-7.1, nuama3oH BiIaXHOCTH TMouB — 6.4-7.4, OorarcTBa IOYB
MUHEPAJIBHBIM a30TOM — 5.6-7.1. IlouBbI neperHoiiHo-rieeBbie, TOp(PsIHbIE TICEBBIE.

[Tonoxenue B nanpamadre (peabed). UYUepHOONBLUIAHUKM HIMPOKOTPABHO-
BJIQKHOTpaBHBIE BcTpevaroTcs B OompmuHcTBe PITI oOmactn B BUae HEOOJBIIMX YYacCTKOB C
BIQXHBIMH U CBIPBIMH MecTooOuTaHUsIMHU. Yarne pacmpocTpaHeHbl B Bepxne-Bomkckoil u
Mermepckoil MPOBUHIMSX, T€ HA OCYHICHHBIX TOP(SIHUKAX YEPeayIOTCsl ¢ y4acTKaMU XBOWHBIX U
IIMPOKOJIUCTBEHHO-XBOMHBIX  coobmectB (r.0. Tammomckmii, CeprueBo-Ilocaackuii, Kiun).
3aHUMAlOT HEOONBIIME IO IUIOMIAMd YYaCTKH MO JOJWHAM BOJOTOKOB, JIOIMIMHOOOPA3HBIM
MOHMXKEHUsM Ha BojgocOopax. B 3aokckoit m CpenHepycckoil MPOBHHIMAX IUIOMAAb HX
MUHUMAJTbHA.

33) Uepnoonvxosvie mpagano-0010mmusle uiu 61aHCHOMPABHbLIE N1eca

Jleca 3a00704YEHHBIX MECTOOOUTAHWUN C JOMHUHHUPOBAHMEM OJIBXHM YEPHOM C KOYKOBATHIM
MUKpOpETbeOM U SPKO BHIPAKCHHBIM ITOKPOBOM M3 BHJIOB BOJHO-OOJIOTHOW M HHUTPOQPHIEHO-
BIQXKHOTPABHOW TPyII. XapaKTepHbl KPYIMHBIE MPUCTBOJbHBIE MOBbImeHUs ((hoto 33). brnuzkue
TaKCOHBI: YEepPHOONbULAHUKY NOUMEHHble KpAanusHvle, NANOPOMHUKOBO-KPANUGHblEe, NOUMEHHO-
bonomusie ocokogo-masoncosvie (HeumomoB u ap., 2008), xpanusHvle, 0Oen0KpvlIbHUKOBbIE
(Bacunesuu, lykmnra, 2001). Bbau3zkue TaKCOHBI: YepHOONbWIAHUKU NOUMEHHblE KPANUGHbIE,
NanopomHUKO80-KpanugHvle, HNOUMEHHO-0010mHble 0coK08o-maegonzoevle (HeBumomoB u np.,
2008), kpanusnvie, benoxkpulibrHuxkosvle (Bacunesny, [lykuna, 2001).

CykmeccuoHHB U cTaTyc. KopeHHble neca, pacmpoCTpaHEHHBIE IO TOJUHAM
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BOJIOTOKOB M B O3€pPHbIX KOTJIOBMHAX. YCTOMYMBO JUIMTEIbHONPOHU3BOJIHBIE B pailoHax
3apacTarolIux KapbepoB npeanpuatuii Topdonodsruu (Cycnosa, 2019).

@010 33. UepHOOIBXOBBIA TONKHIA C YEPEMyXOi U Typ4dOl TpaBsiHO-0010THBIN Jiec (Ne 33) B r.0.
Jlro6epiint (gorto E.I'. Cycnosoit). Photo 33. Swampy black alder forest with elm, sedges, Hottonia
palustris in Lyubertsy district (Photo by E.G. Suslova).

JJuarHocTHUYECKHUE MPHU3HAKH

CootHomienue DIII': B HUKHUX sApycax MpeodnaaarT BogHo-00m0THAS (32%) U HUTPODUIBHO-
BinaxHoTpaBHast (31.1%) rpynmsl, TOYTH BABOE MEHBUIMM TMPOLEHT y HEMOPAJIbHOW TPYMIIbI
(15.2%); HeOonbIION MPOLEHT COCTABISIIOT OopeanbHass (6%) u omnymeuyHo-myroBas (5.9%)
TPYIIIBL; JOJS IPYTUX TPYIIT HE3HAYUTEIIBHA.

Huarnoctuueckue Bunbl: Alnus glutinosa (Al, B), Calla palustris, Carex acutiformis,
C. appropinquata, Cicuta virosa, Equisetum fluviatile, Iris pseudacorus, Lycopus europaeus,
Lythrum salicaria, Scirpus sylvaticus, Scutellaria galericulata, Solanum dulcamara.

CocTaB W CTPpPYKTypa

KoucranTasle Buabl: Alnus glutinosa (A, B), Athyrium filix-femina, Calamagrostis canescens,
Carex appropinquata, Filipendula ulmaria, Lycopus europaeus, Lysimachia nummularia,
L. vulgaris, Rubus idaeus, Scirpus sylvaticus, Solanum dulcamara, Urtica dioica, Plagiomnium sp.

JomunanTtHble BUnbL: Alnus glutinosa (Al, cpennee mnp. nokpsitue 60%), Betula pubescens
(A1, 16%), Picea abies (A1, 17%; A2, 25%; B, 12%), Padus avium (A2, 16%), Alnus glutinosa (B,
10%), Tilia cordata (B, 17%), Calamagrostis canescens (6.4%), Calla palustris (8.3%), Carex
riparia (25%), Chrysosplenium alternifolium (16%), Equisetum fluviatile (7.4%), Filipendula
ulmaria (28%), Glechoma hederacea (14%), Lysimachia nummularia (9.3%), Menyanthes trifoliata
(9.6%), Phragmites australis (8.3%), Ranunculus repens (12%), Rubus idaeus (11%), Scirpus
sylvaticus (7.9%), Thelypteris palustris (12%), Urtica dioica (25%), Viola uliginosa (50%),
Plagiomnium sp. (12%), Sphagnum sp. (15%).

HpeBoctoii (peako ABYXBAPYCHBIM) O0Opa3oBaH OJIbXOH YEPHOM YacTO C MPUMECHIO Oepesbl
nymuctoi (Bcrpeuaemocts III). ComkHyTOCTE KpoH — 75%, BBICOTA cocTaBisgeT 24 M. EauHuuno
BcTpeuatores: Picea abies (13.8%), Ulmus glabra (13%) u U. laevis (5%), Quercus robur (9%),
Padus avium (7%), Populus tremula (6.3%), uBsl (Salix fragilis 6%, S. caprea 5%, S. alba 3%),
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Pinus sylvestris (4.3%), Acer platanoides (4%), Tilia cordata (2%). B oTHenbHBIX CIy4asX MOXKHO
BBIJICTIUTh BTOPOW JIPEBECHBIH SIpYC.

KycTapHUKOBBIN sipyc pa3peKeHHBIH W HE OOWIbHBIA, mp. mokpeitue — 25%. Haubomnpimas
BcTpeuaeMocth Y Padus avium (6.5%), Ribes nigrum (7.1%), Salix cinerea (4.7%), monpocra enu u
oNlbXH 4YepHOW. EnuuuueH moapocT kieHa octposuctHOro (7%), onbxu cepoit (4%), Gepesbl
nymucToit (5%), ocunsl (4.6%), munsl, Bsaza (Ulmus glabra 7%, U. laevis 5%), ny6a (2%). Cpenu
BUJIOB KYCTapHUKOB u3peaka BcTpewarotcs Frangula alnus (6.9%), Lonicera xylosteum (5%),
Sorbus aucuparia (2.5%), Viburnum opulus (3.5%). Enuanuen nonpoct uB (S. alba 4%, S. cinerea
4.7%, S. fragilis 3%, S. pentandra 4.8%, S. triandra 10%).

OO11ee np. MOKPBITHE TPABIHO-KyCTapHUUKOBOTO sipyca 90%, sipyc HE OJTHOPOJAEH IO BBHICOTE.
B BepxHelt ero yacTu MOCTOSHHO BCTpewaroTcs W JoMuUHUpYOT Urtica dioica w Filipendula
ulmaria, vaorna ux cymmapHoe mp. nokpeithe gocturaet 100%. Menbinee mp. MOKPHITHE Y
Phragmites australis, Calamagrostis canescens. SIpko BBIpaXEHHBIII MHKpopensed o0pa3yroT
kouku ocok (Carex appropinquata — 6.4%, C. cespitosa — 3.9%), BbICOTa KOTOPBIX MOXET
nocturatb 80 cM. MOYaXKUHBI MEXJIYy KOYKAMHU M MPUCTBOJILHBIMH TOBBIIICHUSIMH MOTYT OBITh
00BOJHEHEI, 9acTo BCTpedaercs Scirpus sylvaticus, naorna Carex vesicaria (6%). B HmwkHel qactu
TPaBsSHO-KYCTAPHUYKOBOTO Sipyca HaumOOJbIIME BCTPEYAEMOCTh W Mp. MOKpbITHE Yy Lysimachia
nummularia v Ranunculus repens. YacTo MPUCYTCTBYET C HEOOJBIINM IIp. MOKPBITHEM Solanum
dulcamara (4.3%), Cicuta virosa (1.6%), Scutellaria galericulata (3%). norna nepeBbst orieTaer
Humulus lupulus (5%).

[IpoekTUBHOE TOKpHITHE Ha3eMHBIX MXOB HebOombmoe (15-20%, B cpeanem 19%), unHornma
MOXOBOM MOKPOB MOYTH HE BhIpakeH. [Ipeobnanator Climacium dendroides (3.7%), Aulacomnium
palustre (9.3%), Buasl p. Plagiomnium (12%).

Paszunoo0Opa3ue. Becero B nenodsaope 4epHOONBIIAHUKOB BIAKHOTpaBHbIX 170 BHIIOB
pacteHuil: cocymucteix — 159, moxooOpasubix — 11. B npeBecHom sipyce — 15 BuIOB,
KYCTapHUKOBOM — 23 (6 BHUJOB KYCTapHUKOB, 17 nepeBbeB), TpaBIHO-KycTapHUUYKOBOM — 143 (7
JpeBeCHBIX BUIOB). B coobmiecTBax HacuuThiBaeTcs 25-52 Buaa, B cpeiHeM — 37.

DOxonorwusa. JlnanazoH KHUCIOTHOCTH TOYB IO JKOJOTHYECKUM INKaiaM (C y4eToM Tp.
MOKPBITUSI) cocTaBisgeT 5.3-6.9, nuama3oH BIAXHOCTH Mo4YB — 6.9-8.7, OorarctBa TMOYB
MUHEPAJIBHBIM a30TOM — 4.6-6.5. I1ouBbI neperHoiiHo-TyeeBbie, TOP(PSIHbIE TIICEBBIE.

[Tonoxenue B unangmacdpTe (penbed). YUepHOONBIIAHUKH TpPaBSHO-OOJOTHBIE
BCcTpewaroTcss B mpenenax Bepxne-Bomxckoi, Memepckoi, CmosneHCKONH, MOCKOBCKOW
MockBopenko-OKckoi TPOBUHIUI MO AOJIMHAM BOAOTOKOB, JOIIMHOOOPA3HBIM TMOHUKEHHUSIM Ha
BosiocOope, Hambosiee KpYyMHBIE MAacCUBBI TPUYPOUYEHBI K JPEBHUM O3€PHBIM KOTJIOBHHAM
(Tpocrenckoe o3epo, Hapckue mpynbl, ozepo ['mybokoe u np.). HekoTopble 4epHOONBIIAHUKA
3aJIMTHI BOJIOW JIMIIH B KOHIIE BECHBI — Hadaje JIETa MOCe CHErOTassHUSA, APYTHe — 3aJMBAIOTCS B
MOJIOBOJIbE, TPETHU — OCTAIOTCS OOJBIIYIO YaCTh BETE€TAIIMIOHHOTO MEPUO/1a TOTIKHMH.

3akiaouyenue

B pesynprare wuccieqoBaHU BBINIOHEHA WHBEHTApHU3alMs OMOJIOTMYECKOTO DPa3HOOOpa3us
JIECHOTO TMOKpoBa MOCKOBCKOTO peruoHa. JleilicTBHe aHTPONOTeHHbIX (DaKTOPOB B BUAE
MHOTOKpATHBIX PyOOK M pachalikyu TEpPUTOPUH, C OJHON CTOPOHBI, a JECOKYJIbTYpHAs MPaKTHKa U
HaJIM4ue €CTECTBEHHON BOCCTAHOBHUTEIBHOW MUHAMMKH, C APYTOM CTOPOHBI, CHJIBHO YCIOKHUIH
MHTEPIPETAINIO Pe3yIbTaTOB UCCIICAOBAHM, B TOM YHUCIE MPOUCXOXKICHUS JIECHBIX coo01ecTB. B
pamMKax 9SKOJOro-QpUTOIEHOTUYECKOW KiaccupuKaluu BblAeNeHO 33 CHHTaKCOHOMHYECKHE
€IMHMLIBI B paHre rpynnsl accouuauuid. OmucaHWe CHUHTAKCOHOB BBINOJHEHO IO €JUHOMY
NPUHLMIYY U JAaeT XapaKTEPUCTUKY COOOILECTB C TOYKU 3pPEHUS HUX COCTaBa U CTPYKTYPHI,
MIPOUCXOXKACHUS, @ TAKXKE 3aBUCMMOCTH THUIIOB JIECHBIX COOOIIECTB OT YCIOBHI 3KoTOMa. Briepsbie
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B paboTe yaanoch 0000IMTh HAKOIUIEHHBIA OMBIT MHOTOYHCIICHHBIX MCCIICAOBAHHM, TPOBEICHHBIX
B PErvOHE 3a MPOILIbIE I'OJbl B OTHOLICHUM TUIIOJOTHYECKOIO0 COCTaBa JIECHBIX COOOLIECTB, U
BBIIIOJHUTh TE€HEpAIU3alMI0 3HaHUU. XapakTepUCTHKA JIECOB JaHa HE TOJBKO C YYETOM
ONMUCATEbHOH M AKCHEePTHOH HMH(GOpMAIMHM, HO M HA KOJMYECTBEHHOW OCHOBE IPH aHAIN3E
Oonpioil  BeIOOpKM omucanuii (okojo 1700) ¢ TONHBIM BBISBICHUEM (DIOPHCTHYECKOTO
pa3HooOpa3usi pacCTUTENBHOCTU JIi BCEX SAPYCOB cooOmecTB. TakuM o0pa3oM, BHIOBOW COCTaB
JIECHBIX COOOLIECTB IPOAHATU3UPOBAH C TOUYKH 3pEHMsI OOLIEro 4yKcia BUIOB pa3HbIX KU3HEHHBIX
¢dbopM, AMATHOCTHUECKUX TPU3HAKOB CHHTAKCOHOB (COCTaB JKOJIOTO-LIEHOTHYECKUX TPYIIII,
MHTHUKATOPHBIE BUJIbI), @ TAKXKE CYKLIECCHOHHOTO U 9KOJIOTUYECKOr0 CTaTyca IpyIIIbI.

BreimonHen — mpenBapuTeNbHBIM  aHamM3 ~ OOTaHMKO-Teorpauyeckod  HM3MEHYHBOCTH
TUIIOJIOTMYECKOr0 Pa3HOOOpa3Hs JJECHOT0 MOKpoBa. HecMOTpst Ha CHIIbHYIO HapYIIEHHOCTD JIECOB U
TpaHC(HOPMAIHIO IKOJIOTO-IIEHOTHYECKHX CHEKTPOB HMX COCTaBa (JIECOKYJIbTypHas MPAKTHUBA) W
IPUPOJHBIX YCIOBUH (MEIMOpaTUBHAS MPAKTUKA), pacupeseneHue Ha ypoBHe Janamagdros (PI'TI)
OTpakaeT 30HAJbHBIE 3aKOHOMEPHOCTH AU HepeHIInaIK JIECHOTO MMOKPOBa HA YpOBHE (opMaruii
KOPEHHBIX BHJIOB JIepeBbEB. B ciydyae MeNKOJIMCTBEHHBIX JIECOB, pPa3BepHyTas CHCTeMaTHU3allus,
3aKOHOMEPHOCTH IIPOCTPAHCTBEHHOI'O paclpesesieHusl U JaHHOe B paboTe, oKanyl, BIEpPBbIE AJIs
peruoHa, OUCcaHue, TAKXKe BIIOJIHE OYEBHIHBI.

Jannas pabora HM B KOEil Mepe HE IMpeTeHAyeT Ha 3aKOHUEHHOE WCCIIEJOBaHHE,
IPEroIaraeTcs MONOJIHEHUE AAHHBIMM TPYIN COOOLIECTB ¢ HEJOCTATOYHBIM YHCIOM ONMCAHHM,
OTIpeNIeNIAoNIee JCTATBbHOCTh W YJIyYIICHHE KadecTBa KapTorpaduyecKod MOAETH, a TakkKe
COBEPLICHCTBOBAHME CaMUX IOAXOMOB MojenupoBaHus. IlocTOsHHBIE pa3HOHANpaBIEHHbIE
U3MEHEHHUs JIECHOIO IIOKpPOBa JIMHAMUYHO pPAa3BUBAIOILErOCs peruoHa (HE BCeraa B JIYYIIYIO
CTOPOHY) MpPEAIOoJaraloT MNOCTOSHHOE OOHOBJIEHHE IUCTAHIIMOHHOM M HAa3eMHOW HH(pOpMaLUu.
Cratuctuueckue MeToJsl U HUPpoBOi (opmar kapTorpadpuyecKux MaTepHalloB OOECIIEUMBAIOT
alalTUBHOCTb MOJIX0/a U HEOOXOUMYIO aKTyalIU3allio MaTepHaloB.

brazooaprocmu. ABTOpHI OnarogapsT KOJUIET, MPUHSBIINX y4acTHE B €€ HAMTOJTHCHHUH, a TaKKe
BBIP@)XAIOT HUCKPEHHIOW Mpu3HarenbHOcTh IIpuponooxpannomy @onny «BepxoBbe» 3a
MHOT0JIETHEE COTPYAHUYECTBO U MPEIOCTABICHHbIE TaHHBIE.
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The main results include an inventory of forests in the Moscow region within the area of 23.4
thousand square kilometers with a detailed assessment of the organisation of primary and derivative
forest communities of different types. 11 formations and 33 groups of forest vegetation associations
were identified according to the ecological-phytocoenotic classification of field sample plots. The
forest certification system has been formed. The identified syntaxa are characterized according to a
unified scheme, taking into account the diagnostic features, composition and structure of communities,
as well as the ecology of habitats. The analysis of the spatial distribution of spruce, pine, broad-leaved
and small-leaved forests within the framework of physical-geographical provinces (FGP) is carried
out. The obtained results gave a complete picture of the phytocoenotic structure of communities in the
Moscow region. The forest communities’ composition of study area reflects the succession stage,
zonal features of vegetation, confinement to certain landscape elements and characterizes the direction
of regeneration changes in forests of different types.
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HC.HB CTaTb — PpacCMOTPETbh BO3MOXHOCTHL MPHUMCHCHUSA KOHICIIIINU HeﬁTpaHBHOI‘O 6ancha
nerpaganmu  3ement (HBJI3) u ee pacduerHoro wunctpymenta Tpenasl.3emisi (Trends.Earth),
pexomennyemoro Konsenimerr OOH mo 6oprbe ¢ omycteiauBanueM (KBO OOH), mnst oreHkn
KPaTKOCPOYHOW TWHAMHUKH JIerpajalliu 3eMellb psaa obmacreit FOra eepomeiickoit wactu Poccun
(benroponckas, Boponexckas, Bomrorpanckas o6mactu, CraBpomoimbCKuii Kkpaid). s oleHKH
JOCTOBEPHOCTH TIOJIYYEHHBIX Pe3yJIbTATOB IPOBEACHA BaJWAAINS MOITYYEHHBIX JAHHBIX C TIOMOIIBIO
KocMudecknx cHUMKOB. Konmernmmst HB/I3, mmpoko pasBuBaemas B mocienaue rogsl KbO OOH,
paccMmarpuBaercs B MUPOBOHM HayKe M MPaKTHKE KaK B KauyecTBE HAYYHO-TPAKTHYECKOH MIIaThOpPMBI
i 3((HEKTUBHOTO MCIOIB30BAHUS 3€MENbHBIX PECYPCOB W PalMOHAIBFHOTO MPUPOAONOIH30BAHIS,
TaK " IS PUHATHS COOTBETCTBYIONINX MOTUTHYECKUX U XO3IHCTBEHHBIX PEIICHHH.

B kadecTBe Meroma mccienoBaHus BrepBeie B Poccum mpumeneH monyiabs Trends.Earth THC-
miathopMbl Q-GIS, cienmansro paspadoranusrii KbO OOH mis onerxu HB/13. C ero moMoripio Ha
OCHOBE aHaJM3a TPeX MHAWKATOPOB: M3MEHEHHE Ha3eMHOI0 IOKPOBa, M3MEHEHUE MPOAYKTHBHOCTH,
M3MEHEHHE 3allacoB IOYBEHHOTO OPTaHMYECKOr0 YrIepo/la PacCYWTaH HHTErPalibHBIA IMOKa3aTelhb
JONMH JIETPaJipOBaHHBIX 3€MeNb OT OOMIeH IUIOIIaaM HWCCIIEAyeMBIX peruoHoB 3a mepuox 2001-
2015 rr. JlanHbnii mokasatens sBisiercss opunmansHo yrBeprkaeHHsIM OOH mist 3amaunm 15.3 Ilemeit
ycroitanBoro passutast OOH mo 2030 rona.

YcranoBneno, d9ro pacueTHeld Moxynb Trends.Earth, pexomengyemsrii KBO OOH,
MPEeIOCTaBIseT HEKOTOPBIE MPOCTPAHCTBEHHBIE W KOIMYECTBEHHBIC JaHHBIE O COCTOSHUH 3e€Mellb Ha
pETMOHATFHOM YPOBHE W MOXET OBITh HWCIIONB30BAaH U OIEHKH Jerpamanuu 3emend lHOra
eBpornelickod yactu Poccum M aHajJOrMYHBIX TEPPUTOPUN B KAUECTBE MPEABAPUTEIBLHOU OLEHKU
HB/I3. Hns Oomee TOYHBIX pacdeToB TpeOyercs aibHEiIIee COBEPIICHCTBOBAHME METO/a U
ajanTamus €ro s pa3HbeIX peruoHoB Poccun, B YAaCTHOCTH, Ha OCHOBAHWH JaHHBIX O
MIPOCTPAHCTBEHHOM pacCHpeleNIeHIH U JHHAMHKE 3a11acoB MOYBEHHOT'O0 OPraHMYECKOT0 Yriiepoaa.

[IpoBeneHHBIE pacyeThl MOKAa3bIBAIOT, YTO HA3EMHBIH TIOKPOB SBIISIETCS OTHOCHUTEIHHO MAllo
M3MEHSIONINMCS MHAUKATOPOM JUHAMUKHU 3EMEINb JIJIS OCBOSHHBIX CEITbCKOXO3SHCTBEHHBIX PETHOHOB;
Oosiee IMHAMHYHBIM TTAPAMETPOM SIBIISIETCS U3MEHEHUE PONyKTHBHOCTH. CpaBHEHHE MCCIIENOBAHHBIX
PETMOHOB TIO TOTEHIIMATy BOCCTAHOBJIEHHS 3eMelbh Ha OCHOBe mpemioxenHoro WMumexca HB/I3

UccnenoBanne BHITONHEHO B pamkax [ocymapcrBenHoro 3amanmss OIBYH HWIT PAH Ne 0127-2019-0010
«Pa3paboTka HAyYHBIX OCHOB YCTOHYHMBOTO YIIPaBJICHUS MPHUPOIHO-aHTPOIOTCHHBIMA CHCTEMaMH Ha OCHOBE MOJETEH
cOaJaHCHPOBAHHOTO 3EMIICIIONB30BaHU, COOp JaHHBIX B IKCIICAUIIMOHHBIX HMCCIECIOBAaHUS MPOBEICH IO IPOrpaMMe
rpaata PH® 18-17-00178 «Pa3purue hyHIaMEeHTaIFHONW KOHIEIIIMKA HEUTPATBHOTO OallaHCca Jerpaalidil 3eMeib Ui
o1eHKH 3P PEKTUBHOCTH MEPOIIPHUATHH 110 YCTOHYINBOMY 3eMJICTIONIE30BAHIIO U aNTaIllNK K M3MEHEHUSAM KIIAMATay.
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MOKa3aJl, 4TO HauOONbIIMM MOTEHIMaToM obnanatoT benroponckas u Boponexckas obmactu, a
HaMMEHBIIUM — 3eMJIi Bonrorpajickoii obnactu, rae Aojsl JerpaadpoBaHHBIX 3eMeb CYLIESCTBEHHO
BBIIIIE BOCCTAHOBJICHHBIX 3 TOT K€ MEPHOJ BPEMEHH.

Ha ocHoBaHMM MoOKa3aTessi JOJMM JIerpaJupOBaHHBIX 3eMellb OT OOIIeH Lo TEPPUTOPHH,
UCCIIEAyeMble PETHOHBl MOXKHO paH)XUpPOBaTh B clenyromieM mopsake: CTaBpOMONbCKUA Kpai
(29.5%), benroponckas obnacts (34.4%), Boponexckas obnacts (34.7%), Bonrorpasnckas o6iactb
(62.0%). YcraHOBIIEHO, YTO PACCMOTPEHHBIC PETHOHBI OTIUYAIOTCS BBICOKOHM JOJICH MpUpaIieHus
JIeTpalipOBAaHHBIX 3eMelb 3a TOcieqHue 15 jier, HeCMOTpsi Ha TMPOBOAMMBIC TOYBO3ALIUTHBIC H
NIPUPOAOOXPAHHBIC MEPOIIPUATHSL.

BaHI/IZ[aHI/ISI MOJYYCHHBIX NAaHHBIX, IMTPOBCACHHAA C IMOMOIBIO KOCMHUYECKUX CHUMKOB, IOKa3aja,
YTO B IEJNIOM JUI YPOBHS OTMACIBHBIX 00JacTel MPEUTOKEHHBIH MEXaHH3M OTPakaeT OCHOBHBIC
TEHICHIINU JIErpaallii 3eMellb, OJHAKO JUIs O0Jiee METaTbHBIX MCCIICAOBAHUN B KPYITHOM MaciiTabe
TpebyeTcs pa3paboTka OoJiee CIOXKHBIX ANTOPUTMOB C HCIOJNB30BAHUEM KOCMHUYECKMX CHHUMKOB U
JIAHHBIX 00JIee BBICOKOTO pa3peIieHus..

Kniouegvle cnosa: HeHTpanbHBI OamaHc nerpajmamuyd  3emenb, HOr Poccnm, WHAMKATOPHI
HelTpanpHOro OanaHca nerpajanuu 3emenb, Trends.Earth.
DOI: 10.24411/2542-2006-2020-10066

Heiitpaneneiii Oananc nerpamanuu 3emens (HB/3; ucxonnoe nazpanume «Land Degradation
Neutrality» (LDN)) — HoBeimas KoHIeNus, pa3padaTeiBaeMas B paMKax JIesTEIHbHOCTH
Koungennueit OOH mno 60opr6e ¢ onmycteiHuBanueMm (KBO OOH), mo3Bomstoniasi oCyIiecTBIATh
MOHUTOPHHT COCTOSIHHSI 3€MENIb C TOMOIIBI0O MHUHHMAJIBHOTO Ha0Opa OCHOBHBIX TJI00aIbHBIX
unaukatopoB. HBJI3 ompenensercss Kak «cocmosuue, npu KOMOPOM KOIUYECMBO U KAYECmE0
3eMEeNIbHbIX  Pecypcos, HeoOxooumoe OJisi N000ePAHCaHUus QYHKYul u yciye 3IKOCUCeMbl U
No8blUEeHUs NPOO0BOJILCMEEHHOU Oe30NACHOCMU, OCMAemcs CMAOUIbHLIM UTU pACmem 8 PAMKAX
3A0AHHBIX BPEMEHHBIX U NPOCMPAHCMEeHHbIX Macuimabose u skocucmem» (UNCCD, 2015).

K ocHoBHBIM TnoOambHBIM wHAuKatopam HBJ/[3 oTHOCAT nMHAMUKY Ha3eMHOTO TOKPOBA,
JUHAMHKY TPOJYKTUBHOCTU 3€Mejib, TUHAMHKY 3allacoB IMOYBEHHOTO OPraHWYEecKOro yriepoja
(TTOY). KommiekcHOE HCIIOIB30BaHUE YKA3aHHBIX MHAMKATOPOB MO3BOJISET JENaTh 3aKIIOYCHHS O
JTMHAMUKE Jerpajaliy 3eMellb B Ipe/esiax OMpeeIeHHON TepPUTOPUM Ha OCHOBE WHTErPalIbHOTO
MoKasaressi JI0JIM JErpaJupOBaHHBIX 3€Melb OT OOmlell Momaau, 3aHUMaeMOl Ha3eMHBIMU
9KOCHUCTEeMaMHM Ha  aHaiu3upyemoil  Teppuropuu. llocnennuit  sBisercs  oduuManbHO
YTBEPKJICHHBIM TI0Ka3arejieM BbINosHeHusa 3amauu 15.3 Ileneit ycroiumBoro paszsutus OOH
(ITYP) no 2030 roga (ITosectka ... 2030, 2015).

Ilenvto 0annozo uccnedosanus ObUIO HCCIENOBaTh U MOKA3aTh BO3MOXHOCTU MPUMEHEHHUS
metoaonorun HB/I3 u mpemnaraembix KbO OOH pacdeTHbIX METOJIOB JUIsi OLICHKH JUHAMHUKU
COCTOSIHUSI 3€MeJb Ha MpHMepe HeckoJibkux oOmacteit FOra espomeiickoii wactu Poccuu, B ToM
yucne: (a) oXapakTepu3OBaTh M3MEHEHHs] HA3eMHOTO IMOKpOBa (IO THIAM 3eMJICHOJB30BAaHUS U
XapakTepy NEepexoJI0B MEXIy HHMH), HU3MEHEHHUS NPOAYKTUBHOCTH (IO HWHTECHCHUBHOCTHU
U3MeHeHus), U u3Menenus 3amacoB [10OY 3a nepuoa 2001-2015 rr. ansa uccaenyeMblX perioHOB;
(6) mpoBecTH BalHMAAIMIO MOJYYEHHBIX AAHHBIX C MOMOIIBI0O KOCMHYECKUX CHHUMKOB 3a pa3HbIe
BPEMEHHBIE [TEPUOIBI.

MeToambl

B ocHoBe uccnenoBanus yexut uHCTpyMeHT Trends.Earth, pa3paGoTanHblii cienuanbHO A
ouenku HBJI[3 u peanusoBanHblii B KadecTBe otaenbHoro moxayns I'MC mmardopmbr Q-GIS
(Trends.Earth, 2018). PaboTa 3TOro HHCTpyMEHTa OCHOBaHa Ha aHAJIM3€ MHOXECTBA CITyTHUKOBBIX
JAHHBIX ¥ MAaTE€PUAJIOB, MPEICTABICHHBIX B OTKPHITHIX MEX/IyHAPOAHBIX HICTOUHUKAX WH(OPMAIIHH,
KOTOpBIE TPH HCIOJIb30BAHUU alTOPUTMa JTAHHOTO MOAYJNs HpeoOpas3yloTcss B HH(OpMaIuio o
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COCTOSIHUS 3€MEJIb 110 YEThIpeM onucaHHbIM Bbllle uHAuKaropam HB/I3. IlonyuenHsle ¢ nomoibro
ATOrO WMHCTPYMEHTA JaHHBIE BKIIOYAIOTCS B TJIOOAIBHYIO CHCTEMY MOHUTOPHHIA JAETPajallud
3emenb, npuHATyio KbBO OOH, u pekoMeHayroTCs Ui KCIOJIb30BAHMS Ha YPOBHE OTAEIBHBIX
CTpaH U PErMOHOB.

Wuctpyment Trends.Earth (2018) mo3Bossier momyduTh Kak CTaTUCTHUYECKHE (TaOJIUIBI), TaK U
KapTorpadpudeckue (pacTpoBble KapThl) TaHHBIE 10 KakaoMy u3 uHaukaropoB HB/I3. Tlomyyaemble
Ha 3TOW OCHOBE KapTorpaduyeckue MaTepuaiibl UMEIOT POCTpaHCTBEHHOE paspeuieHue 250-300 m
B ITUKCEJIE.

JU1 OLEHKU OUHAMUKU HA3EMHO20 NOKPOGA WCIIONb3YIOTCS JaHHbIE 110 HA3EMHOMY ITOKpPOBY 3a
TEKYIIUH TroJ, KOTOpbIH CpaBHMBaeTcs ¢ 0a30BbIM TrojoM. Bce Tumsl HazemHoro mokposa (37
UCXOJHBIX KJIACCOB, PEKOMEHJIOBaHHbIX MEXNpaBUTEIbCTBEHHON TPYNNOW 3KCHEPTOB IO
n3menenuro kaumarta (IPCC, 2006; tabn. 1) B uemnsix rinobajibHOTO yuyera 0ObeMHEHBI B 7 KIaccoB
(UNCCD, 20164, b; Li et al., 2017). Tak, HanmpuMep, B KJIaCC «CEIbCKOXO3SHCTBEHHBIC YTOJbs)
(Croplands) momaiaroT He TOJIBKO MAaXOTHBIE 3€MJIH, HO M CEHOKOCHI, MHOTOJIETHHE HAaCaX/JICHHUSI, a
TaK)X€ MO3aUKH MEJIKOKOHTYPHBIX TOJIEH B COUETAaHUH C JPYTUMHU YroAbsIMU. BakHO OTMETHUTB, YTO
IpU HHTEpHNpETalMi KapTOorpapUuecKux MaTepHalioB, OTPAXKAIOUIMX 3THU KJIAcChl, MX CI0KHO
MpsIMO CpaBHUBATh C Kilaccuukanuei 3emenb, NpuHATOM B Poccuu, mos3ToMy HEKOTOpbBIE
pacxokJeHuss O(UIMATBHBIX CTATUCTHMUECKUX MATE€pPUAlOB C IMOJIyYaeMbIMH JaHHBIMH,
paccuntanHbiMH ¢ nomonibio Trend.Earth nHenzOexnsl. Takue naHHble cleayeT paccMaTpUBaTh B
KayecTBE JOMOJIHUTENbHBIX K JaHHBIM O(QUIMANbHON cTaTUCTUKU. VX 3HaueHue 3akioyaercs B
BO3MOYHOCTH TOJIy4YEHUSI CPAaBHUTENBHBIX JAHHBIX MO €MHON MeTo/IMKe 00pabOTKU TOCTOBEPHBIX
MaTepHaIoB JUIsl INI0OAIBHBIX OLICHOK U CPAaBHEHMS C APYTMMHU CTPaHAMHU.

Ilepexonpl OAHOTO Kilacca B APYrOM HHTEPIPETHPYETCS B TEPMHHAX «IIOJIOKUTEIBbHBIN,
HEUTpAJIbHBIN, OTPULATENIbHBIIN», YTO MOJAPA3yMEBAET, HAIPUMEp, MOBBINIEHHWE YCTOMYMBOCTU U
MPOJAYKTUBHOCTH 3KOCHCTEM B CIIydae «IOJIOKHTEIBHBIX» MEPEX0J0B M HA000poT (Tadm. 2).
Monynem Trends.Earth 3amana matpuna tpancopmManuii Ha3eMHOTO TMOKpPOBA 1O YMOJYAHUIO,
KOTOpasi MO>KET ObITh M3MEHEHA I0JIb30BaTeNIeM JUlsl aJlalTaluy K ONpe/eIeHHONW Teppuropuu. B
paMKax JJaHHOTO HCCIIeI0OBaHMs ObUIa MCIIOJIb30BaHA KiacCU(UKALUS Jerpajaliy U yIydlleHus
«I10 YMOJTYAHUIO».

Taxk, HarpuMep, COTIIACHO 3TOM MAaTpHIe, K JErpPaJalliOHHBIM IIPOLECCAM OTHOCSTCS: MEPEXO]
W3 JIECHBIX TEPPUTOPUM B JIFOOOH APYroi Kiacc yroaui, mepexoi U3 TEPPUTOPHH C JIyTOBOM
pacTUTENILHOCTBIO B 00JI0Ta, B TEPPUTOPUU TOJ 3acCTpOMKAMHU U B HEyH0Obs, IEpexon
CEJIbCKOXO35MCTBEHHBIX 3€MEJb B TEPPUTOPUM C JYrOBOH pacTUTENBHOCTBIO, B 0O0JIOTA, B 3€MJIU
101 3aCTpoiiKaMHu M B HEy[oO0bs. K MOJIOKUTENBHBIM TEHAECHIUAM OTHOCAT MEPEeXo] 3eMellb 0]
3acTpoiikaMu B JI100OW JApYyroil KJacC HA3eMHOI'0 IOKPOBA, IMEPEX0]] TEPPUTOPUH C JIyrOBOH
PacCTUTEIBLHOCTBIO B TEPPUTOPUU C JIECHBIMU HACAXKICHUSMU M CEIbCKOXO3SMCTBEHHBIE YrOIbs,
NePEeX0/ CENbCKOX03MCTBEHHBIX TEPPUTOPUI B JIECHBIE TEPPUTOPUH, ITEPEX0]] HEY100ui B 1H00YI0
JPYTyI0 KaTErOpHIO, 32 UCKIOYEHHUEM [IEPEX01a B 3€MJIM 110 3aCTPOUKOH.

s pacuera ouHamuku nPoOYKMUGHOCMU HAZEMHO20 NOKPO8A WCIIONIb3YETCS CPETHEr0/10BOe
3HaueHUe BereTalMoHHOro MHuexkca NDVI, momydaemoro mpu aHaim3e KOCMHUYECKHMX CHUMKOB
MODIS n AVHHR. PesynpraThl pacdyera M3MEHEHMH NIPOAYKTUBHOCTHM HA3€MHOI0 IOKpOBa
arperupyrorcs B 6 KJIaccoB: YIy4llIEHHblE TEPPUTOPUH; CTAOWIIbHBIC, YTHETCHHBIC, YMEPEHHO
YXYIUIEHHBIE; YXYIICHHbIE; TEPPUTOPHUH, [UIsI KOTOPHIX HET TaHHBIX.

Hzmenenus 3anacos I10Y — naubonee TpyaHO OlLieHMBaeMbli MHAUKATOp. CIOXHOCTH €ro
MOJICUETA CBS3aHBI C BBICOKOM IIPOCTPAHCTBEHHOW WM3MEHYHMBOCTBIO CBOWCTB I0YB, a TaKkKe
HE00X0AMMOCTBIO MTPOBEACHUS OYBEHHBIX 00C/I€I0BaHUH, KOTOpbIE TPEOYIOT OOJIBIINX JAEHEXHBIX
U BPEMEHHBIX 3aTpart.

B moxyne Trends.Earth ucnonb3yercs mupopmanus o 3amacax yriepojaa riodaibHON 0a3bl
naHHbIX 0 mouBax SoilGrid (pa3pemenue 250 m) s Bepxuux 30 cm moussl. SoilGrid — cuctema
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JUIE aBTOMAaTUYECKOTO KapTorpadupoBaHMs IOYB M HMX CBOMCTB, B OCHOBE KOTOpPOW JIeXaT
CTaTUCTHUYECKHE MOJICNIN U aJlTOPUTMBI MammHHOTO 00ydeHus (Hengl et al., 2017).

Tabauna 1. Kareropuu HazemHoro nokposa coriacHo pexkomenaanusm KbO OOH ([erpananus

3€MCJIb .

(Hderpamamus 3emens ..., 2019).

.., 2019). Table 1. Land cover categories according to recommendations of the UNCCD

Ne | O000mIEHHBIE Kiaccbl Ha3eMHOTr0 MOKpOBa U UX
Kpartkoe onucanue
KAaTeropuu yucaosbie koabl 1o LC CCI
[IInpOKOIMCTBEHHBIE BEYHO-3EJICHBIE
neca (50),

[IpeoOmamaroT ecTecTBEHHBIE [I1pOKOTUCTBEHHBIE JTUCTONAHBIE

Jieca ¢ MPOEKTUBHBIM IMMOKPHITHEM neca (60, 61, 62),

15% u Gosee. DTOT KJlacc Takke | XBOWHBIE TUCTOMaIHbIe jeca (80, 81,

BKJIIOYAET: 82),

1 |Jleca . o
-MO3aUYHBIN IPEBECHO- XBoitHbIe BeuHo3eneHbIe seca (70, 71,
KYCTapHUKOBBIN (>50%)/ 72),
TPaBSIHbIN MTOKPOB Cwmemrannsie aeca (90),
Mos3anku IpeBeCcHO-KyCTapHUKOBOM
pacturensHOCTH (>50%) M
TpaBsiHOro 1nokposa (100)

[IpeobnanaroT:

-€CTE€CTBEHHAs] KYCTapHUKOBAsI Mo3auku ecTecTBEHHO (HE
PaCTUTENBHOCTD; WU OTHOCSIIIEHCS K Jiecam)
€CTECTBEHHAsl TPaBsHas pacturenbHoCcTU (>50%) / MaXOTHBIX

Kycrapauku,
PaCTUTEIBLHOCTD; UITH 3emensb (40),
TpaBsiHbIE o
Vo pa3pekeHHas eCTECTBEHHAs Mo3zauku TpassiHoro (>50%) u
T PaCTUTENBHOCTD C JPEBECHO-KYCTapHUKOBOTO TIOKPOBA
MacTOUIIHBIE
MIPOCKTUBHBIM MTOKPBITHEM (110),
2 |yroaps u o
15% u menee. 3akycrapennsie Teppuropun (120, 121,
YYacTKHU C
N OTOT KJIACC TaKK€ BKIKOYAET: 122),
peakoi . N
-MO3anYHbI €CTECTBEHHBIN Tpassinas pactutensHOCTh (130),
pacTUTesb- o .
HOCTRIO nokpoB (>50%) /3epHOBbBIE JInmaiinuku u mxu (140),
KYJIBTYpHI, Pa3pexenHnas pacTuTeNbHOCTH (MEHEe

-MO3aUYHBbII TPaBSIHBIA IOKPOB 15% npoexktuBHOrO NOKpbITUS; 150,

(>50%)/ nepeBbs u 152, 153)
KYCTapHUKH
[IpeobnanaroT:
-~TPaBAHUCTBIC KYJIbTYPbI Borapusie yronps (10),
(3epHOBBIC) Tpapsansrii mokpos (11),
C . | “APCBCCHBIC KYIIBTYPBI JIpeBeCHO-KyCTapHUKOBBIN ITOKPOB
CIBCKOXO3AN | _cmeraHHbIC TPABSHBIC U (12)
3 |cTBeHHbBIC €BECHBIE KYIBTYPHI; ’
b Ap YIABTYPEL, [TaxoTHBIE 36MIIH, OPOLIAEMBIE WIIH
yr DTOT KJIacC TaKyKe BKIIOYAET: nocite 3aromenns (20),
-MO3aW"HBIM MIOKPOB 3C€PHOBBLIX | Mo3anKy MaXOTHBIX 3€METb/
0 T vy
KynsTyp (50%) / ecTecTBeHHOI npupoaHoi pacturensHocTH (30)
PaCTUTENBEHOCTH
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IMponosxkenue Tadauuwbi 1.
Ne | O000ménnbIe [KpaTkoe onucanue Kiaccpl Ha3eMHOro moKpoBa M HX
KAaTeropuu yucaosbie koAbl 1o LC CCI
[Ipeobnanarot:
-KyCTapHUKOBAs WM TpaBsiHasI
PaCTUTENIBHOCTD, JIpeBeCcHBI IOKPOB, 3aTOILISIEMBINA
BonHsble nnm perynsapHo npecHbiMU Bojamu (160),
Bojto- 3aTOIUISIEMBIE KYIbTYPBI; JIpeBecHBI IOKPOB, 3aTOILISIEMBINA
-MaHTPbI; 3acoJieHHbIMU Bogamu (170),
4 00JI0THBIE . .
yrOb -BOJIHbIE OOBEKTHI KycrapHukoBblii  u _ TpaBsHbIi
(IpUpOIHBIE/UCKYCCTBEHHBIE, MIOKPOB, 3aTOIUISIEMbIN TPECHBIMU
CTOSTYME/TIPOTOYHBIE, Bojamu (180),
BHYTPEHHHUE/MOPCKHUE); Boansie 06bexThI (210)
-Jieca, Ce30HHO WJIM IOCTOSTHHO
3aTOIUIIEMbIE BOJOU
[IpeobmanaroT NCKYCCTBEHHBIE
MMOBEPXHOCTH, BKITIOYAst
ropojckue (TOpoJICKUe TMapKu),
5 VckyccTBeHHBIE| TpaHCIIOPTHAsI UHPPACTPYKTYpa, ['opoackue Tepputopuu (190)
MTOBEPXHOCTHU MIPOMBIIIIJIEHHBIE TUIOIIA/IH,
CTOpPEBLINE YYaCTKH, MECTa
CKOIICHHSI OTXO/JIOB U TOPHBIX
pa3paboToK
Oronennsie Tepputopuu (200),
[IpeoGnasaror: Teppurtopun co CHEKHBIM
6 | Jlpyrue 3eMin | -OrOIIeHHbIEC YIACTKH MTOBEpXHOCTH,| ~ MOKPOBOM 1 Jbiom (201, 202,
-CHET U JIETHUKHU 220),
[Tpoune 3emmnm (221)

JlanHble, UMEIOUIMecs Mo JaHHOMY MHAMKaTopy B cucteme SoilGrid, B HacTosiee Bpemsi oKa 4To
OTJIMYAIOTCSI HETOYHOCTHIO, TaK KaK OHH MOCTPOEHBI 10 MOJIEJIbHBIM JaHHBIM, a HE OIpPEIesOTCs
HanpsIMyl0 Ha KOHKpeTHyio Ttepputoputo (erpamamus 3emens ..., 2019). 3amacer yriepoaa
PaCCUMTHIBAIOTCS KaK CpeIHUE IO PETHOHY B 3aBUCHMOCTH OT KJIacca Ha3eMHOTO TIOKpPOBA.

[Tokazarens donu decpaduposannvix 3emens om odbweu niowaou cywu (maaukarop LIYP OOH
15.3) paccuuThiBaeTcs IyTeM HaJOXKEHUS KapTOorpaQUuecKux CJIOeB TpeX HHIUKATOPOB,
MIPUBEACHHBIX BHIIIE, O MPHUHIMIY «BCEOOIIEro OXBaTa», TO €CTh €CIM XOTsA Obl OJUH U3
MHIMKATOPOB B TMpefesiax KOHKPETHOTO MUKcella KapTrorpadupyeMoil TeppUTOpUM yKa3bIBaeT Ha
JerpalalliOHHbIe TPEH/BI, TO 3TOT OOBEKT OTHOCAT K JerpajupyromeMmy. B 3aBucuMocTu OT
COUETaHUS WHAMKATOPOB TPEHABl U3MEHEHUH O3TOr0 HHTETPAIbHOTO IMOKa3aTedsl OTHOCIT K
KaTeropusM «yJIydlIeHHe», «CTaOMIBbHOCTRY WIM «yXyduieHue». [Ipumepbl coyetanuii u
COOTBETCTBYIOIIUX TPEHIOB MIPUBEACHBI B Ta0nuIe 2.

HecomMHeHHBIM NpPEeMMYyIECTBOM JAHHOW CHCTEMBl OILIGHKH SIBIIIETCS €€ THOKOCTh |
BO3MOXHOCTh Ul HCCIEAOBATeNsl MEHSATh BBOJHBIE JAaHHBIE B 3aBUCHUMOCTH OT CHEHH(PHUKU
TEPPUTOPUU U LIeNIEH HCCIe0BaHus, HapuMep, 3aaBaTh 0a30BbIE M TEKYIIHE MEPUOIbI, a TaKKe
XapakTep MEepexo0/I0B KIAaCCOB HA3eMHOIr0 MOKpoBa. [[aHHBIM METO/ MO3BOJISET MPOBOAUTH AHAIIU3
COCTOSIHUSI U JMHAMUKH 3€MEIb 10 Pa3HbIM PETMOHAM U CYOBEKTaM, CPaBHUBATH UX MEXKIY CO00
Y TIPH 9TOM OCYIIECTBIISATH MOHUTOPUHT 0€3 3HAUUTEIbHBIX BPEMEHHBIX U (DMHAHCOBBIX 3aTparT.
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Taoauna 2. [Tpunmune! uarerpanuu cyounaukaropos LIYP 15.3 (Trends.Earth, 2018).
Table 2. Principles of SDG 15.3 sub-indicators integration (Trends.Earth, 2018).

CTa0HJILHOCTD

CTa0MJIbLHOCTD

CTa0NJILHOCTD

CTa0HJILHOCTD

CTa0uJILHOCTD

CTa0nJILHOCTEL

CTa0HIbHOCTH CTaduIbHOCTH } —_— CTabuIbHOCTh

CTadnILHOCTEL

CTa0nIabLHOCTEL

CTa0niabHOCTEL

CTa0nabLHOCTEL

CTa0niabHOCTEL

O0BeKTHI Hccae10BaHus

HccnenoBanusi MpoBOAUINCH 711 TEPPUTOPHUI YETHIPEX PETMOHOB, HHTEHCUBHO MCIOJIb3YEMBbIX
B CEIIbCKOM XO3SMICTBE U HCHBITHIBAIOUIUX Pa3HOOOpa3HbIe aAHTPOIMOTEHHBIE BO3ACUCTBHUS,
XapaKTepU3yoUmecss Aerpajalueil 3eMellb ¢ OJHOW CTOPOHBI, U BOCCTAHOBJIEHUEM HEKOTOPBIX
y4acTKoB, ¢ apyroii: benroponckas oGnactb, Boponexckas o6mactb, CTaBpOMONbCKUN Kpall u
Bonrorpazackas o6nacts.

Pe3yabTaTsl M 00Cy:KICeHHE

Junamuxa wnazemmnoco noxpoga. COrnacHO pacderaM, IOJYYEHHBIM C HCIOJIB30BAHUEM
Trend.Earth, Ha3emMHbII MOKPOB BCeX HMCCIEIYyEMBIX PETHMOHOB XapaKTepHU3yeTcs IMpeobiaaHueM
CENIbCKOXO03SUCTBEHHBIX Tepputopuii (puc. 1 u 2). Ha 2015 rox nmns benropoackoit obnactu
TEPPUTOpPHUS, 3aHUMaeMas CEIbCKOXO3ANMCTBEHHBIMU 3€MJIsIMH, cocTaBiusieT 88.5%, s
Boponexckoit obnactu — 84.6%, mns CraBpomnonbckoro kpas — 80.6%, mis Boarorpanckoit
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obmactu — 64.1%. Ha ocranbHble Ki1acchl Ha3eMHOTO MOKpoBa mpuxonutcs He Oosee 20% 3a
ucKiIrodeHueM Bourorpanackoil obmactu, B KOTOpO#l cyliecTBeHHas JoJig Tepputopuit (28.1%)
IMPpUXOOUTCS Ha HaCT6I/IH_Ia U TPaBAHUCTLHIC COO6H.[€CTB3,. Tak »xe 3HAYUTEIIHHBIC TCPppUTOPpHUUN
TPaBsIHOM PacTUTENBHOCTHIO 3aHATHI B CTaBpOIOJIILCKOM Kpae, 4To cocTaBisieT 15.7% ot oOmieit
wiomaagn oobmactu. Bmecte ¢ TeM, Kak OTMEYalOCh BBIIIE, 3TH JaHHBIC HENbB3Sl BIPSIMYIO
CpaBHHUBATb CO CTATHUCTUYCCKUMHU MaTCpUalaMH, IOCKOJIbKY OHH IIOJIYYCHBI C HCIIOJIBb30BaHUCM
Pa3HbIX IMMOAXOOB. Tem ne MCHEC, B LCJIOM OHHU COOTBCTCTBYIOT Oq)HHHaJIBHI)IM JaHHBbIM
Pocpeectpa, coriacHO KOTOPBIM CEIIbCKOXO3SHCTBEHHBIE YTObsi IO COCTOSHHIO Ha | sHBaps
2016 r. 3anumator B benroponackoir obmactu 78.7%, B BopoHexkckon obOmactu — 78.1%, B
CraBpormnosibsckoM kpae — 87.5%, B Bonrorpaackoit obnactu — 77.6% (EMUCC, 2019).

%o H Boanbie 00beKTbI
100 T

Q) o e e M ITpoune semin

80 7 e e

TO 4 e B UckycTBeHHbBIE

60 1 e TePPHTOPHH

50 e s s M Bojora

40 g s

30 g e ITaxoTHBIE YroJbst

il % Macréuma n

10 :
0 _4—_'_- | . . TpaBsiHbIE €o00IecTBa

Bearpoackas  Boponexkckas Crasponouabckuii Boarorpanckasi W Jleca
obaactb obJacTb Kpaii 00JacTh

Puc. 1. Knaccel Ha3eMHOTO TIOKpOBa JIJIs1 KCCIIEAYEMBIX PErHOHOB (110 cocTosiHuio Ha 2015 o).
Fig. 1. Land cover classes of investigated regions (as of 2015).

B Benropoickoii 1 BopoHekckoit 001acTsaX CebCKOXO3SIMCTBEHHBIE YTO/Ibs pacIioararoTcs Ha
OTHOCHUTEJIbHO PaBHUHHBIX TEPPUTOPUSX, JTYTOBast PAaCTUTEILHOCTh XapaKTepHa JJIsl CKJIOHOB 0alloK
U OBpAaroB, a Jieca HaXOAATCS NMPEUMYIIECTBEHHO B MOIMAax peKk U Ha MOJOTUX CKIOHaX OaJok.
Jlecomousiocsl U JApeBeCHbIE HACAXACHUS, 3aKpEIUISIOIINE OBparu, Mpu UCIHOJIb3yeMOM MaciiTabe
MIPAKTUYECKHU HE OTPAKAIOTCSI.

Ha rteppurtopun Bonrorpazackoit o6nactu u CTaBponoJbCKOTO Kpas BBIPaKEHBI JBa Kiacca
peo0Iafaroiero Ha3eMHOTO MOKPOBa: CENIbCKOXO3SIMCTBEHHBIE YrOoAbs U MAcTOUIa ¢ TPaBsHOM
pacturensHOCThIO. Tak, Hampumep, g 3anagHoid uvactu CraBpomosibs ¢ TpeobiagaHueM
YepHO3EMOB, XapaKTepHO HCIOJIb30BAHUE B CEIICKOM XO3SIMICTBE MPAKTUYECKH BCEHl MPUTOTHON
JUI 3TOTO0 TEePpUTOpUU. B BOCTOUHON YacTH JOMMHHUPYIOIIUM KJIAaCCOM HAa3eMHOTO IOKpOBa
SABJIAIOTCS mactOumia. J{ns HUX XapakTepHbl MajONpOIyKTUBHBIE KAIITAHOBBIE M COJIOHIIEBATHIC
MOYBBI, HE MPUTOJHbIE JJIS MCIOJIb30BaHUS O] MAXOTHbIE Tepputopuu. JlecHas pacTUTENbHOCTh
MpU JaHHOM MaciuTade paccMOTpeHUsi (PUKCHpyeTCs B OCHOBHOM TOJBKO MO TOWMaM pek, a
OOJBIIMHCTBO TOJOTUX OaloK TaKKe pacmaxaHbl WM HUCIHONB3YIOTCS MOJ mnactoumma. Jlms
Bounrorpazackoit oGacT xapakTep Ha3eMHOTO IOKpOBa B 11e70M 01130k CTaBpoIoibio (puc. 2).

B tabnuue 3 npeacraBneHsl pe3yabTaThl aHAIM3a JUHAMUKA HA3€MHOTO IMMOKPOBA UCCIIETyEMbIX
oOnacreil.

Kak BuAHO W3 TpHUBEACHHBIX ITaHHBIX, HA3EMHBI TOKPOB SBJSETCS OTHOCUTEIBHO Mo
VM3MEHSIIOIIMMCS WHAWKATOPOM JWHAMUKH 3€Melb JUIS OCBOCHHBIX CEIhCKOXO3SCTBEHHBIX
PETHOHOB, KOTOPBIMH SIBIISIFOTCS Mccleayembie obnactu. Ero m3meHenust He mpeBbimaoT 2%, 3a
uckmodeHrneM CTaBpOMOJIBCKOTO Kpasi, Ui KOTOPOTO XapaKTepHO BO3BpallleHHE OOJIBIINX
MAaCCHUBOB 3aJIe)KHBIX 3€MeJIb B MAIHIO B nocaeAnue roasl (erpagauus 3emens ..., 2019).
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Puc. 2. CocTosiHME HA3eMHOTO IMOKpPOBa HCCIEAyeMbIX obOyacted mo coctosHuio Ha 2015 ron
(merenna ananormyna pucyHky 1). Fig. 2. Land cover of investigated regions as of 2015 (the
descriptive text is similar to figure 1).

Tadauna 3. /[uHamuka 1 XapakTep U3MEHEHUI Ha3eMHOTO MmokpoBa 3a nepuoj 2001-2015 rr.
Table 3. Dynamic and nature of changes of land cover for 2001-2015.

HN3menuBmmuecs
Ha3Banne cy0obexTa TEePPUTOPHH
Km? % % %
benropoackas o6mactb 223 0.8 0.06 0.74
Boponexckas 06macTb 502 0.96 0.13 0.83
CraBponosbCckuil Kpai 6361 9.63 9.02 0.61
Bounrorpazckas obnactb 2136 1.95 0.86 1.09
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[IpoBepka DOCTOBEPHOCTH MOJYYEHHBIX ITAHHBIX MO TpaHCPOPMALMK HA3EMHOTO IOKPOBa
MPOBOJMIIACHE MYTEM COINOCTABJICHUS C KOCMHUYECKMMH U300paxkeHHsMu. B  memom, mpu
OTHOCHTEIIBHO MEJIKOM MaciuTabe paccMOTpeHHs (Ha yYpoBHE 00JacTH WM JaXKe OTIENbHBIX
paiioHOB) MaHHBIE, IMOJIydaeMble C HWCHOJb30BaHHeM Meroposioruu Trends.Earth, okaspiBaroTcs
BIIOJIHE COTIOCTABHUMBIMH C KOCMHYECKHMH CHHUMKAMH W OTPAXAIOT OOLIMI XapakTep AWHAMHUKHU
HA3eMHOT0 TIOKPOBA Ha TEPPUTOPUH HCCIIETyEMbIX 0OBEKTOB.

OTHOCHUTENBHO XOpOIIO HWIACHTU(QUIMPYIOTCS OTAEIbHBIE TMPeoOpa3oBaHUs, HampHUMeEp,
CBsI3aHHbIE C BbIpyOKamu (puc. 3 A) wiM BO3BpalleHHeM 3anexed B namHio (puc. 3 b). Oanako,
JUIs MalbIX IUIOLIAAEH (B HECKOJBKO MHUKCEIOB B PAaCTPOBBIX KapTax) MHOIHME MEPEXOJbl MEXAY
KJIacCaMHM Ha3eMHOTO MOKpPOBa, YCTaHOBJEHHBIE 10 MaHHBIM Trends.Earth, omm6ounsl, ocoOeHHO
UIs Majblx Iomaneil. [[ns Bcex HcciaeayeMblX pPEerMoHOB OLIMOKH CXOKHM W HE OTPaXaroT
0COOEHHOCTEHN PErnoHOB (puc. 4).

HaubGonee pacnpocTpaH€HHBIMM OLIMOKaMHU  SIBJISIIOTCSI:  HEKOPPEKTHAas MHTEpIIpeTarus
M3MEHEHUH Ha CTaOWJIBHBIX BO BpEeMEHHU JiecHBIX (puc. 4 A) u maxoTHbIX (puc. 4 B) yroapsx,
HEYETKOE paclo3HaBaHUE TEPPUTOPUH 3aCTPOIKH, OCOOEHHO Ha 3eMJSX JaBHEro OCBOEHUS
(HampuMep, B celax WM CaloBO-OTOPOJHBIX ydacTkax; puc. 4 B). Bmecre ¢ TeM, HecMOTpsl Ha
OTJIebHbIE OMIMOKU, UX J0JI1 B 0OLIEM 4ucie HIeHTU(GUIUPOBAHHBIX MEPEXOJ0B COCTABISET HE
6onee 10-20%, yto B 1e0M Ha (poHE ClAOBIX MU3MEHEHMH HA3eMHOTO MOKpPOBAa B HMCCIEIYEMbIX
pEeruoHax COCTaBJISIET HE3HAYUTEIbHYIO BETUUHHY.

Jlunamurxa npooykxmuenocmu 3emens. COTJIacHO JaHHBIM, IMOJIYYEHHBIM C HCIIOJIb30BAHHUEM
monayisi Trend.Earth (puc. 5), u mammm pacueram (tadmn. 4), B benropojackoit u BopoHexckoit
00JyacTsax mpeobaagaroT TEPPUTOPHUH C yaydiieHHOU 3a meproa 2001-2015 rr. mpoayKTHBHOCTBIO
3emensd  (50.4% u 42% cootBercTBeHHO). B CraBpomonbckoM kpae mpeoOiagaroT cTaOUIbHBIE
TeppuTopuu, a B Bosrorpanackoil o01acTu — yrHETEHHbIE U YMEPEHHO-YXYAUICHHbIE 110 JaHHOMY
MOKa3aTeo.

Kak cnemyer u3 MOJy4EHHBIX pE3yAbTAaTOB, MPOAYKTUBHOCTH SBJSETCS JUIS JaHHBIX
TeppuTopuil Oojiee OUHAMHYHBIM MapaMeTpoM T[O0 CPaBHEHHIO C HAa3eMHBIM IOKPOBOM:
TEPPUTOPUH, HE OTHOCAIIMECS K CTaOWIbHBIM MO JaHHOMY IapaMeTpy, COCTaBISIOT OoJjiee
MIOJIOBUHBI TEPPUTOPUU BO BCEX PETHOHAX.

[Ipu comocraBinenuu kaprorpaduueckux naHHbix Trends.Earth ¢ xocmuueckumMu cHUMKamu,
(OHIOBBIMH U JIUTEPATYPHBIMU JAHHBIMU ObUT BBISIBJIICH DS/l 3aKOHOMEPHOCTEH.

Tak, mpakTHuecKd BO BCEX PErHOHAaX XOPOHIO (DUKCUpPYETCs CHIKEHHE IMPOTYKTUBHOCTHU
CEJIbCKOXO3SUCTBEHHBIX YTOJIMI MPU aKTUBHO Pa3BUBAIOIIKUXCS 3PO3HUOHHBIX Mpolieccax (puc. 6).

HaubGonpimiass nons 3emenp ¢ Majarolied MPOJYKTUBHOCTHIO XapaKTepHAa HWMEHHO s
TEPPUTOPUI C PACTYLIUMU OBpAaraMy U CHJIBHO 3POIMPOBAHHBIMH MTOYBaAMHU.

Bmecre ¢ Tem, cTaOuibHBIE, XOTS M CHJIBHO SpOIAUPOBAHHBIE TEPPUTOPUHU, HE IMOIYyYaIOT
otpaxeHus Ha kapTax Trend.Earth, mockonbky mTuHaMUYeCKHe MPOLIECCHl HA HUX OTCYTCTBYIOT.

[ToMuMO BOJHOM 5pO3HHU, CHUKEHHE MPOTYKTUBHOCTHU 3a 15 JIET XOPOIIO AUArHOCTUPYETCS B
cllydae pocTa IepeyBiakHeHus Tepputopuu (puc. 7 A), 3aconeHus u 3amouapuBanus (puc. 7 b),
nerpanganuu nacrouni (puc. 7 B).

OpoaupOBaHHBIE 3€MJIM YAaCTO UMEIOT JBYXCTOPOHHIOI JTUHAMMKY NPOAYKTHMBHOCTH. Tak, Ha
MaKCUMAaJIbHO 3POJUPOBAHHBIX 3E€MJISIX, IJI€ SPO3UOHHBIE IMPOLECCH yXe 3aTyXaroT, HAYMHAET
pa3BUBAThHCS PACTUTEIBHOCTb, KOTOPAasl MOBBILIAET MPOIYKTUBHOCTH 3eMenb. I HaoOopoT, 3emiy,
Ha KOTOPBIX OPO3HOHHBIE MPOIECCHl MPOTPECCUPYIOT, HUMEIOT OTPULATEIbHYI0 JUHAMHUKY
IPOAYKTUBHOCTH (pHuc. 8).

[ToBblIIeHNE TPOTYKTUBHOCTH B OOJIBIIMHCTBE CIIy4aeB CBA3aHO C 3apacTaHuEM (TOBBILIEHUEM
TYCTOTBI M POCTOM) JPEBECHOH pacTHTeNnbHOCThIO (puc. 9 A), 3apacranuem oBparoB (puc. 9 b),
yAydIlleHHeM I[0YB M MpUMeHeHHEeM 3()(EeKTUBHBIX TEXHOJOTMH B MAaXOTHOM 3eMJIEAEIHU
(puc. 9 B).
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2010 N 51°02°35.78" E 42°13°23.52" 2015
A. CBezieHHE JIECHON PACTUTEIIBHOCTH

- | ————

2010 N 48°22°12.11"7 E44°52°07.07~ 2015
b. Pacnamnika nmactOum Ha 3a1eXHbIX 3eMIISIX

Puc. 3. Tunsl npeoOpa3oBaHuil Ha3eMHOTO MOKPOBa JUISl OTAEIBHBIX YYAaCTKOB HCCIEIYyEeMBIX
pernoHoB (jerenna anaigornyHa pucyHky 1). Fig. 3. Types of land cover transformations for
individual sections of the investigated regions (the descriptive text is similar to figure 1).

Hns  benropoackoit m  Boponexckoit o6iacTeli B OCHOBHOM 3apacTaHHE JPeBECHOM
PaCTUTENBHOCTBIO TMPOUCXOIUT TO CKIOHaM OalloK WM TOCJ€ BBIPYOOK, YTO MPHUBOIUT K
noBeimeHuto uHIekca NDVI. Jlns Bonrorpanckoit obractu €AMHCTBEHHBIM THUIIOM 3€MeJb C
MOJIOKUTEIBHBIM TPEHAOM MPOIYKTUBHOCTH SIBISIOTCS MOMMEHHBIE TEPPUTOPUH, OTMEUEHBI TAKKE
peaKue ciaydau 3apacTaHusl OMYCTHIHEHHBIX 3€MeNb KYCTAPHUKOBON PACTUTENBHOCTHIO.
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2010 2015
A. HexoppekTHas HHTepIpeTaIys 3apacTaHusl MallHU TIPU CTA0MIBHOM JIECHOM TIOKPOBE

2010 2015
b. HekoppekTHas nnTepIipeTanus rnepexo/ia 3ajJeKHbIX 3eMeJb B TaXOTHBIE MPU CTAOUIBHBIX
MaXOTHBIX YrOJbAX

2010 2015
B. HCKOppeKTHaH HHTCpHpCTAllUd JUHAMUKNU 3aCTp0ﬁKH

Puc. 4. HekoppekTHast HHTEpIIpeTaIus nepexoa0B kiaccoB 3emernb. Fig. 4. Incorrect interpretation
of the transitions of the land classes.
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Puc. 5 /lunaMuka mpoIlyKTUBHOCTH Ha3€MHOTO MTOKPOBa HccieayeMbix oonacteit 3a 2001-2015 rox
(;rerenya aHamoruvHa 11BeToBOM ramme B Tadnuie 3). Fig. 5. Dynamics of land productivity in the
study areas for 2001-2015 (the descriptive text is similar to the color scheme in table 3).

Tadoauna 4. J[uHamMyka Ha3eMHOW MPOTYKTUBHOCTH U M3MEHEHHE ypoxkailHoCTH 3a mnepuoa 2000-
2015 rr. (% ot Tepputopuu obnacteii u B km?). Table 4. Dynamics of land productivity and
changes of crop capacity for 2000-2015 (% of the territory of the regions and in square kilometers).
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N3menuB- | Yay4iueH- C YruereH- |YMmepeHHO| YXyALIeH-
TAOWIbHBIE Her

Hazpanme| Hecs Hble TeppuTOpUH Hble YXyALIeH- Hble ANHBIX
cyébexra | (Bcero) |Teppuropuu TEePpPUTOPUH| HbIe (TeppUTOPHH

% | kM | % | km® | % | kM | % | kM | % [kMP| % | kM | % | kM’
Bbenro-
pozcKas 84.2 13942 15.7| 4338 |27.1| 7469 | 5.9 (1633 WM
obnacth
Bopo-
nexckas | 76-6 | 39886 23.2 ( 12090 | 26.9 | 14011 | 6.1 |3183
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Benroposckas 06mactsb

Puc. 6. Dpo3vOHHBIE NPOLECCHl M CHH)KEHHE IPOJYKTUBHOCTH IaXOTHBIX 3eMelb (JIereHzaa
aHaJorM4Ha 1BeToBoi ramme B Tabiuue 3). Fig. 6. Erosion processes and decrease of crop capacity
of croplands (the descriptive text is similar to the color scheme in table 3).
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Google Eacth

d

. CHIWXeHne PO yKTUBHOCTH TP 3aMOYapyuBaHUH | 3acojieHnd (CTaBpoIoIbCKUi Kpai)

B. Camxenne npoayKTHBHOCTH MIPH JICrpaaliiy macTOu u onycteiHuBanuu (CTaBpOIMOIbCKUI Kpail)

Puc. 7. Ilpumepsl cHwkeHus npoayktuBHocTH 3emenb. Fig. 7. Examples of land productivity
decrease.

[Tpu aHanM3e TMHAMHMKK MPOYKTUBHOCTU OBLIM BBISBIICHBI CHUTYAIlUH, KOT/Ia JIeTpalallHOHHbIE
MpoIecChl B JIaHAMAPTaX HE 0053aTEIBHO MPUBOMIAT K YXYIIICHUIO MPOIYKTUBHOCTH. Tak, naxe
CWJIHO OITYCTBIHCHHBIC 3E€MJIA MOTYT IIOKa3bIBaTh CTA0MJIBHOE COCTOSIHUE 10 HHIUKATOPY
JMHAMUKA TPOAYKTHBHOCTH. JlaHHAas OCOOCHHOCTh CBsi3aHA C TEM, 4YTO TPU MaKCHMAaJbHOUH
CTEIICHU JErpajallii JallbHEHIlee CHIKEHHE MPOJYKTUBHOCTH 3E€MElb HEBO3MOXKHO, U TaKOe
«CTaOWIJIBHO TIOX0E» COCTOSTHHE BCE PABHO XapaKTEePH3yeTcs KaK CTaOMIIbHOE.

Cooeporcanue nou8eHHO20 OpeaHUYECcK020 yeaepood. MeToa OLEHKU IMHAMHUKU JeTpajalliy
3eMeNb ¢ UCIOJb30BaHUEM pacueTHoro moxyis Trands.Earth ucxoaut m3 TOro, 4ro W3MEHEHUS B
3amacax TIOYBEHHOTO OPraHWYECKOTO YIiepoja MPOUCXOMAT HE HE3aBHCUMO, a CBS3aHBI C
W3MEHEHHMSIMA HA3eMHOTO TOKpoBa. «HeraTwBHBIC» M3MEHEHHs HA3€MHOTO TOKpPOBa (COTJIACHO
MIPUBEJICHHOM BBINIE MATPHUIE MEPEXOJ0B) MPUBOJAT K YMEHBIICHUIO COJCP)KAHHS TMOYBECHHOTO
OpPraHMYeCcKOTO yriiepoia 1 Ha00OpOT.
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Vayamenue npoIyKTHEHOCTH VxvameHue IpoJVKTHEHOCTH

Puc. 8. PazHoHanpaBneHHas AMHAMUKA TTPOYKTUBHOCTH 3POJMPOBAHHBIX 3eMelb (Bosrorpanckas
ob6nacts). Fig. 8. Multidirectional productivity dynamic of erosive lands (Volgograd region).

Puc. 9. IIpumeps! NoBbIIIEHHUS MPOAYKTUBHOCTH 3eMenb. Fig. 9. Examples of land productivity
increase.
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Kak mb1 ormeuanmu panee (Kust et al, 2018), 3ToT moaxon He mpaBOMEpeH Ui MHOTHX
tepputopuit FOra Poccuu, Tak kak U3MEHEHHUS COJIEPKaHUS YTJIepo/ia B MOYBAX YaCTO MPOUCXOAT
0e3 U3MECHEHHS Ha3eMHOTO MOKpoBa. Takas cuTyalus B HAauOOJIbIIEH CTENEHN XapaKTepHa HMEHHO
JUIS TAXOTHBIX 3€Mellb, B KOTOPBIX JEryMU(MUKANUS TPOUCXOAWT BCJICACTBUC PACIAIIKU
TEPPUTOPUHU U CMBIBA BEPXHETO IUIOAOPOIHOTO ciosi. [lonoxuTenpHas TMHaMHUKaA TaKK€ BO3MOKHA
B COCTaB€ OJHOTO U TOTO K€ KJIacca 3eMellb, HapuMep MPH PallMOHAIBHOM 3€MJICTIONB30BAHUH U
BHECEHUU yJOOpPEHUH.

JUIs ~ TOYHOW  XapaKTEpUCTUKH JAHHOTO HWHAMKATOpa HEOOXOJUMO  HUCIOJh30BaHUE
JIOTIOTHATEIHHBIX HAIIMOHAIBHBIX U PETHOHAILHBIX TaHHBIX. Ho B HacTosmee Bpems ounnaibHbie
peruoHaibHbIe JaHHBIE 3a TpeOyeMblil epuol B OONBIIMHCTBE CIIy4yaeB OTCYTCTBYIOT. [loaTomy B
Ommkaiiiiee BpeMsi MOKHO PpPEKOMEHJIOBAaTh 3aMEeHY JIaHHOTO HWHJWKatopa Ha Oolee
MH(POPMATUBHBIA AHAJIOT, K KOTOPOMY B Pa3HBIX CIy4asX MOTYT OBITh OTHECEHBI, HalpuMep,
CTENEHb Pa3BUTHS IPO3MOHHBIX TPOIECCOB, HAIWYUE JOCTYIMHON BJard B TMOYBaX B TEPHOJ
BETeTallUH, U Jp.

lonsa oeepaduposannvix 3emenv om odbweli naowaou meppumopuu (nokazamenv L{YP OOH
15.3) u Unoexc HB/[3. Kak oTMeuanoch BBIIIE, AOJSA JETPATUPOBAHHBIX 3€MENb OT OOIIeH
momanu cymu (mokasarens [[YP OOH 15.3) mpeacraBnsier co0oil pe3ynbTaT WHTETPATBHOTO
MCII0JIb30BAaHUSI paCCMOTPEHHBIX Bbllle Tpex nuaukatopoB HBJ(3. IIponykTuBHOCTh Kak Hanbosee
JTUHAMUYHBIN TT0Ka3aTelb BHOCUT HanOOIBINMI BKIaa B 3HaueHne mokasarens [[YP OOH.

Pacuer manHoro nokaszareins 3a nsaTHaauatwieTHud nepuos ¢ 2001 mo 2015 mo ucciaegyembim
pernonaMm npuBeneH Ha pucyHke 10. Kak BugHo m3 pucyHka 10, Bce CeNbCKOXO3SIMICTBEHHBIE
PETHOHBI OTJIWYAIOTCSI BBICOKOW JOJIEW MpHUpalIeHUs JerpaupOBaHHbBIX 3€MeNb 3a MOCIeaHue 15
JIeT, HECMOTps Ha MPOBOJAMMBIE IOYBO3ALIUTHBIE M IPUPOJOOXpaHHble MeponpusaTus. I[lo
CpPaBHEHMIO CO cpeaHepoccuiickumu nokaszarensimu (12.3%; Jlerpamanus zemens ..., 2019) onu
OKa3bIBAIOTCS IPEBBIIICHBI B OOJIBIINHCTBE PErMOHOB B 2.8 1 OoJiee pas.

%
O
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00J1acTh o0J1acTh KDau 00J1acTh

Puc. 10. [lons nerpaaupoBaHHBIX 3eMelb OT OOIIEH IUIONIAM HCCIIEAYEMBIX PETHOHOB (32 IIepHO.
2001-2015 rr.). Fig. 10. Share of degraded land from the total area of the studied regions (for 2001 -
2015).

[Ipy wucnosib30BaHMM AAHHOTO TMOKAa3aTeNsl B IUJIAHUPOBAHUM 3€MJIENOJIb30BAHUSI Ba)KHO
HaMOMHUTb, 4TO0 OCHOBHOU cmbica koHuenmuu HBJ3 u [IYP OHH 15.3 coctout B TOM, 4TO 6
KaxcOOM KOHKDEmHOM Mecme 3eMH020 wiapa Hajo CTPEMHUThCS K TOMY, YTOOBI HE JOMYCKaTh
yxynamenus: cocrossHus 3emend (Orr et al., 2017). Takum o0Opa3oM, B KOHTEKCTE pe3ylbTAaTOB
HaIlleT0 HWCCJICIOBAHMs, JaHHBIM TOKa3aTellb HAacTpauBaeT Ha HEOOXOIMMOCTh TMOBCEMECTHOU
MOCTaHOBKH 3afad mo noctwxkeHuto HBJI3 (B maHHOM ciydae B KaxJA0M KapTorpapuueckoM
MUKCeJIe HCCIEeIOBaHHBIX oO0nacTeif), OJHAKO HE OTpakaeT IUHAMHKHA BOCCTAHOBHTEIBHBIX
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IIPOLIECCOB — KaK IPUPOAHBIX, TaK U IPEANPUHUMAECMBIX C y4acTUEM 4esloBeKa. [ oTpakeHus
IIOCJIEAHET0 HaMHM ObUI BBEAEH IOKa3aTellb, KoTopoMy aanu Ha3zBanue «Munexc HBJ3» (aBTOp
I'.C. Kyct ¢ coaBropamu; HanmonaneHslii fokiaf, ... 2019), paccunTbiBaeMblil Kak pasHULA MEKIY
JOJIIMU  yAYYIIEHHBIX U YXY/IIEHHBIX TEPPUTOPUM B Ipejaesax KaKoro-jinbo OTAEIbHO B3SATOTO
pernona. Takum o6pasom, Unaexc HBJ/I3 naer mpexacraBieHME O KOMIIEHCAMU YXYALIEHHBIX
TEPPUTOPUN YIYUIICHHBIMU. XOTA 5TO HE aOCOJIOTHO COOTBETCTBYET Mojaxojam «PaMouHoO
metogosiorun» (Orr et al.,, 2017), Tem He MeHee, CBUACTEIBCTBYET JOTOJHUTEIBLHO O MOTEHIIATIE
BOCCTAHOBJICHUS JIErPaIMPOBaHHBIX 3€MEJIb B MIPEEIIaX KOHKPETHBIX TEPPUTOpUN. Tak, U3 TaHHBIX,
NPEJCTAaBICHHBIX Ha pHUCYHKe |1 BHIHO, YTO HAMOOJBIIMK TOTEHIHAT BOCCTAHOBICHHS U3
HCCTIeIOBAaHHBIX TeppUTOpHid cBOMCTBeHEH benropoackoit u Boponexckoit oomactsm, rae UHmekc
HB/I3 nmeeT BbICOKHE MONOKUTEIbHBIE 3HAUEHUS, U HAUMEHbITUN — 7151 Bosrorpaackoit obmacTy,
rA€ J0Ji1 AETPaJUupOBAHHBIX 3€MENb CYIIECTBEHHO BBILIE JIOJIM BOCCTAHOBJICHHBIX 32 TOT K€
IIEPUOJ BPEMEHH.

Bearpoackast Boponexckas CraBponoJbckuii Boarorpaackast
obJacTh obJacTh Kpai o0JacTh

Puc. 11. Uanexc HB/13. Fig. 11. LDN Index.

Takum oOpa3om, Halle Hcce0BaHuE, MPOBEACHHOE HA NMPUMEpPE HECKOIbKUX pernoHoB Ora
EBpomnetickoii  Tepputopum Poccum, mokaszaso, Yro pacyeTHed MoAyidh  Trends.Earth,
pekomenayemeii KbO OOH (2016) nnst oneHkw HeWTpaJbHOTO OajaHca Jerpajualdd 3eMellb,
MPEIOCTABIISIET JIOCTATOYHO HWH(OPMATUBHBIE MPOCTPAHCTBEHHBIE M KOJIMYECTBEHHBIC IAaHHBIE O
COCTOSSHUM 3€MeNb Ha peruoHalibHOM ypoBHe. C ero momoipio Oblla MOKa3aHa JAMHAMHKA
OCHOBHBIX TNoOanbHbIX uHAUKaTOpoB HBJI3 u paccuumtansl 3HaueHUs TMOKaszaTels JO0JU
JerpaiupoBaHHbIX 3eMenb. [t Oonee KOppeKTHBIX pacyeToB Ha 6a3e koHuenimu HB/I3 Tpebyercs
MOBBIIIEHUE TOYHOCTH [AHHBIX O IMPOCTPAHCTBEHHOM pACIpENeIeHUH U JUHAMUKE 3aracoB
MMOYBEHHOTO OPraHUYeCKOro YTiepoja, KOTOpble HE MOJYyYMIH MOKa OTPAXEHHUS B pe3ylbTaTax
JAHHOTO HCCIIEeIOBaHMUSI.

Banupanus noiay4eHHbBIX JaHHBIX, IPOBEACHHAS C IOMOLIBI0 KOCMUYECKMX CHUMKOB II0Ka3aa,
YTO B IEJOM Ui YPOBHS OTHENbHBIX OOJIacTe AMHaAMHKa OCHOBHBIX HMHAuKaropoB HB/I3
OTpa’kaeT OCHOBHBIE TEHJIEHIMM Jerpajallii 3eMelb, ONHMCAaHHbIE B JHUTEpaType U (POHIOBBIX
MaTepuajiax: YCHJIEHHE IpOIECCOB BOJHOM HpO3UM, Jerpajalud NacTOMII, 3acOJICHHUE,
ocoJloHIIeBaHUe. Bmecte ¢ Tem, ans Gojiee AeTalbHBIX HCCIEAOBAHUM B KPYyNHOM Maciitabde, To
€CTb Ha ypPOBHE OTHENBHBIX XO3SHCTB, TpeOyeTcs pa3zpaboTka Oojiee CIOXKHBIX aITOPUTMOB C
MCIOJIb30BAHUEM KOCMUYECKUX CHUMKOB U JAHHBIX 00Jiee BHICOKOTO pa3pelIieHus.

JIOCTOMHCTBOM (XOTsl B OIpPENEIEHHONW CTENEHU HEIOOLIEHEHHBIM) HCIOIb3yeMOW METOJIUKH
ABJIAETCA TO, YTO OHA JEMOHCTPUPYET HE CTOJBKO AaKTYaJIbHOE COCTOSHHE 3€MENb, CKOJIBKO
WU3MEHEHHUs], IPOU3OIIEIIINE 3a ONPEACIICHHBIN EPUOJ, IPUYEM AOCTAaTOYHO KopoTkui (10-15-20
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net). [loaToMy ecnm «ynydilleHHe» WU «yXYALICHHE» SBHO MPHUBJICKAIOT BHUMAHHUE YYEHBIX U
3€MJICTIONB30BATENICH, TO Clydal OTCYTCTBHUS M3MEHEHMS B COCTOSSHUM 3€MENb HE JOJIKHBI
BBI3BIBATH YCIIOKOCHHs. Takoro poja «CTabMIBHOCTB» MOXET TOBOPUTH O «CTAOMIIBHO IIJIOXOMY
COCTOSIHUM M OBITh 00YCIIOBJIEHA JIErpaJallMOHHBIMU MPOLIECCAMH, UMEBIIMMHU MECTO B IIPOILIOM,
3a IpeAeslaMH aHAIA3UPYEMOIO BPEMEHHOIO HWHTepBana. JlIg BBIABICHUS TAaKUX CUTYalHUH
HE00X0IMMO HCTOIB30BATH JAOTIOTHUTEILHBIE UICTOYHUKN HH(POPMAITHIH.

Tpennel, BeIsBIIIEMBbIC ¢ momomplo Merona Trend.Earth, crmemyer paccMmarpuBaTh TONBKO B
Ka4ecTBE JOIMOJIHUTEIHLHOTO MCTOYHWKA MH(GOpMAIMK, a HE HCIOJB30BATh ISl XapaKTEPUCTHUKU
aKTyaJIbHBIX IPOIIECCOB B KayeCTBE «aOCOJIIOTHBIX» MAHHBIX. YJIYUIIEHHWE COCTOSIHUSI 3E€MEJb,
OCOOEHHO CENbCKOXO3SIMCTBEHHBIX, OILIEHMBAEMOE [0 HWHAUKATOPY NPOAYKTUBHOCTH TIpH
CTaOMJIBHOCTHU JPYTUX MapaMeTPOB, MOKET OBITh CBA3aHO HE C YIYYILIEHUEM MOUYBEHHBIX CBOMCTB U
OOpbOBI ¢ Jerpajanue 3emenb, a Kak pa3 HAo0OpPOT — TMPOUCXOAUTH 3a CYET pocTa
MPOJYKTUBHOCTU B PE3YylbTaTe WHTEHCU(PHUKALWUU 3eMJIEACTUs U HHTEHCHBHOM OSKCIUTyaTalluu
MTOYBEHHBIX CBOWMCTB, YTO MOKET ObITh He3aMeTHO npu aHanu3e NDVI 3a oTHOCUTENBHO KOPOTKHA
IIEpUOJ U3MEHEHHU. Psij 04EBHMIHBIX ITPOLIECCOB JErPAJallUU 3€MEIb HEKOPPEKTHO OTPaXkKarTCA
yepe3 wuHAukatopel HBJ[3: wampumep, yBenuueHue IUIOMIAJAM OBpPAroB WM 3a0pachIBaHHUE
HCTOIICHHBIX 3€Meb IPUBOAUT K CMEHE CEIIbCKOXO3SMCTBEHHBIX KYyJbTYp Ha JYIOBYHO U
KYCTapHUKOBYIO PACTHTEIIBHOCTh, YTO MPUBOUT K moBbieHHI0 NDVI u dhopmanbHO MOXKET ObITh
MHTEPIPETUPOBAHO KaK MOJIOKUTEIBHBIN TPOLIECC, XOTS B IEUCTBUTEIBHOCTH 3aMEUEHHBIE TPEH/IbI
MOTYT OBITh PE3yIbTATOM HETaTUBHBIX SIBJICHUH.

BriBoabl

1. MeTomosorusi HEUTpaIbHOTO OajlaHca Jerpajaliyd 3eMelb W CO3JaHHBIM Ha €€ OCHOBE
pacuetHblif Moaynb Trend.Earth mMokeT ObITh MCHONB30BaHA AJISl OLIEHKH JIErpajalliy 3eMellb JUIs
IOra eBpomneiickoit wactu Poccum u  aHaormuHbiX Tepputopuil. OH OTpaxkaeT OCHOBHBIC
HaIlpaBJICHUs TMHAMHUKN Ha36MHOTO TIOKPOBA, MPOJAYKTUBHOCTH 3€MEJIb U MTO3BOJISIET PACCUUTHIBATH
nokazatens 15.3 LIYP OOH (Ilosectka ..., 2015) — monm merpaavpOBaHHBIX 3€MENb OT OOIIEH
IJIOIIAIA TEPPUTOPHH.

2. Hawubonee JMHAMHYHBIM HMHIMKATOPOM Uil HCCIIEIOBAaHHBIX PErHOHOB  SIBISETCS
MIPOAYKTUBHOCTh 3€M€JIb, MHIUKATOP TMHAMHUKN HAa3€MHOT'O MMOKPOBA, KaK IMPAaBUJIO, HE MIPEBBIIIAET
2% TeppUTOpPUU CETHCKOXO3AiCTBEHHBIX PETHOHOB, XOTS B HEKOTOPHIX citydasix (CTaBpoHoOIbCKUi
Kpail) Moxxet gocturatb 9% u 6onee. uaukarop JUHAMHKY 3a1acoB MOYBEHHOTO OPraHUYECKOTo
yriaepoga TpedyeT peryiaspHoro oOcCieqoBaHMs MOYB WM 3aMEeHbl Ha Oojiee MHGPOPMATHUBHBIN
aHaJIor.

3. Cpenu NpUpOIHBIX MPUYMH CHHKEHMSI NMPOAYKTUBHOCTHM M JIMHAMUKHU 3€MEJb U BCEX
HCCIEAYEMBIX PETMOHOB SIBIIETCS PAa3BUTUE 3PO3HOHHBIX MHPOUECCOB. OCHOBHBIMU NPUUYUHAMH
TIOBBILIECHUS! TPOAYKTUBHOCTH SIBIISIIOTCS 3apacTaHUe paHee 3a0pOIICHHBIX MaJONpOTyKTHBHBIX
3aJIe)KHBIX 3€MeIb, OBPAroB U 0ajgoK IPEBECHON U KyCTAPHUKOBOW PACTUTEIHHOCTHIO, MOBBIILICHUE
YpPO>KaHOCTH Ha MaXOTHBIX YTOJbAX 32 CUET arpOTEXHUUECKUX Meponpusituid. uddepeHunpopars
9TH TPOIECCHl 0€3 MPUBIEUYECHHS CHUMKOB BBICOKOTO Pa3pelIeHUs] U JOTOJTHUTEIbHBIX Ha3eMHBIX
JAHHBIX HE MPEACTABIISIETCS BOZMOKHBIM.

4. Ha ocHOBaHWU pAcCCUUTAHHOTO TOKa3aTels JOJU JIEeTPaJUpOBaHHBIX 3€MENb OT O0OIIei
IJIOIIAIM TEPPUTOPUHU, HCCIEAYyEMbIE PETHOHBI MOKHO PAaHXUPOBAaThb B CIEAYIOIIEM MOPSIKE:
CraBpononbckuil kpaii (29.5%), benropoackas obnacts (34.4%), Boponexckas obnacts (34.7%),
Bounrorpazackas o6macts (62.0%).

5. AHanu3 MOTEHIMajga BOCCTAHOBJICHUSI 3€MeJlb HAa OCHOBAaHUU BBEJCHHOIO HaMH paHee
Wnnekca HBJ/I3 (cooTHOIIEHHE YIYYIIEHHBIX M YXYAIIEHHBIX TEPPUTOPUN) TO3BOJISIET
pacrpesesiuTh MCCIeOBAHHBIE PErHOHBI MHBIM O0pa3oM: OT CaMOro BBICOKOTO PErHOHAIbHOTO
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noteHnuana — benropojckas o6macte (15.5%), Boponexckas o6macts (7.4%), CTaBpOMOJIbCKHIA
kpait (-0.6%), Bomnrorpaackas o6nacte (-51.0%) — 10 caMOTO HH3KOTO PETHOHAIBLHOTO

HOTEHIMANIA.
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The purpose of the article is to consider the possibility of using the concept of Land Degradation
Neutrality (LDN) and the calculating module Trend.Earth recommended by the UN Convention to
Combat Desertification (UNCCD) to assess the short-term dynamics of land degradation in several
regions of the South of the European part of Russia (Belgorod, Voronezh, Volgograd oblasts,
Stavropol kray). To validate the obtained results the space imagery has been used. The LDN concept,
widely developing during recent years by the UNCCD, is considered in world science and practice as
a scientific and practical platform for the efficient use of land resources and rational nature
management, and for the adoption of relevant political and economic decisions.

For the first time in Russia, the Trends.Earth based on the Q-GIS platform specially developed by
the UNCCD to evaluate the LDN was used as a research method. With this method based on an
analysis of three indicators: changes in land cover, changes in productivity, changes in soil organic
carbon (SOC), an integral indicator of the proportion of land that is degraded over total land area of
the studied regions for the period 2001-2015 is calculated. This indicator is officially approved by the
UN to monitor progress towards achieving Sustainable Development Goals (SDG) target 15.3.

It has been proved that the Trends.Earth calculation module recommended by the UNCCD for the
assessment of LDN provides fairly informative spatial and quantitative data on the state of land at the
subregional level and can be used on preliminary basis to assess land degradation in the south of
European Russia and similar territories. For more accurate calculations based on the LDN concept, it
is necessary to increase the accuracy of data, in particular, on the spatial distribution and dynamics of
soil organic carbon stocks.

The results described that the land cover is a relatively slightly changing indicator of land cover
dynamics for developed agricultural regions; a more dynamic parameter is productivity change.
Comparison of the studied regions in terms of land restoration potential based on the proposed LDN
Index showed that Belgorod and Voronezh regions have the greatest potential, and the lowest potential
is characteristic of Volgograd region where the proportion of degraded lands is significantly higher
than those restored during the same period of time.

Based on the indicator of the proportion of degraded lands over the total area, the studied regions
can be ranked in the following order: Stavropol Kray (29.5%), Belgorod Region (34.4%), Voronezh
Region (34.7%), Volgograd Region (62.0%). Studied regions are characterized by a high proportion of
growing of degraded lands area over the past 15 years, despite ongoing soil conservation and
environmental protection measures.
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Validation of the data obtained using satellite images showed that, in general, for the level of

individual regions, the proposed tool reflects the main trends of land degradation, however, for more

detailed studies on a large scale, the development of more complex algorithms using satellite images

and higher resolution data are required.

Keywords: Land Degradation Neutrality, Russia, Land Degradation Neutrality Indicators,

Trends.Earth.

DOI: 10.24411/2542-2006-2020-10066

OKOCHUCTEMBI: OKOJIOI'NA U AMHAMUKA, 2020, Tom 4, Ne 3



OKOCHUCTEMABI: DKOJIOIHA U JUHAMUKA, 2020, mom 4, Ne 3, c. 166-179

METOABI HOJAEP KAHUA U COXPAHEHUSA SKOCUCTEM
N NX KOMIIOHEHTOB

VIIK574.2
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B ycnoBuMsX MOCTOSIHHO pacTylieil aHTPOIOI€HHOW HArpy3KH YBEIMYHMBAETCS POJIb €CTECTBEHHBIX
(GyHKLUH, BBINOJHAEMBIX JKOCHCTEMaMHM 0cO00  OXpaHAEMBIX INPUPOAHBIX  TEPPUTOPHUI.
Unentndukanuss Takux (QyHKIMH W OIIEHKAa MX POJIM B OOECIEUEHHH BBICOKOTO KadecTBa >KU3HU
HaceleHuss HeoOXoArMa, B TMEPBYIO Odepelb, C TOUKH 3PEHHS HX «KOHKYPEHTOCIOCOOHOCTH» IO
OTHOLICHUIO K JpyruM OjaraM HOPUPOAHOro HpoucxoxiaeHusa. HamumonaneHb mapk «JIocuHbIi
OCTPOB» SIBJIAETCSI CaMbIM KpPYIHBIM HEHapyIIEHHBIM MAacCHBOM IPHPOJHBIX JKOCUCTEM B
OKPECTHOCTSAX I'. MoOCKBa M OKa3bIBaeT 3HAYUTEIbHOE BIMSHUE HA PETyJUPOBAaHHE JIOKAJIBHBIX M
pPETMOHANBHBIX MPHUPOAHBIX MpoueccoB. (OOecneyuBarollMe YCIYyrd B HAIMOHAJIBHOM Mapke
MPECTaBJICHBl OTPaHNYEHHBIMHA BO3MOXHOCTSIMH 3ar0OTOBKH JJPEBECHHBI, JTIOOUTEIHCKOTO JIOBA PHIOHI,
cOopa IUKOPOCOB M HEIPEBECHBIX IPOIYKTOB Jjeca, a Takke (PyHKUMEH XpaHWJIMIIA T'e€HEeTHYECKUX
pecypcoB. K perynupyromum GyHKIUSAM OTHOCSTCS PETyJIHMpOBaHUE MOTOKOB BEIIECTBA M DHEPTHH,
BKJIIOYAas KauecTBO BO3AyXa W BOJABI, a TaKKe COXpaHEHHE MECTOOOMTaHHH, ONbUICHHE,
OnosIornuecKuil KOHTposb U T.. Hamnbonee sipko BbIpakeHHbIE QYHKLIUU — Pa3BUTHE PEKpealud U
TypU3Ma, OTHOCSIIMECS] K TPYyMINE KyJIbTYPHBIX YCIyr. B OCHOBY OLIEHKM 3KOJIOTHYECKUX YCIYT,
MPOAYIHUPYEMBIX MPHPOIAHBIMH SKOCHCTEMaMH TIapKa, IOJIOKEHAa TEOpHsl OOIIed SKOHOMHYECKON
LEHHOCTH, KOTOpas IO3BOJISICT MPOW3BECTH MOHETH3ALMIO BBHITOJ], IOJyYaeMbIX OOIIECTBOM OT
Hanmuus U pyHkuuonuposanust OOIIT ¢ yueTom npsAMoro 1 KOCBEHHOTO WCIONb30BaHUS IPUPOAHBIX
Omar W CTOMMOCTH CYIIECTBOBAHUS TEPPUTOPUM. VICXOAHBIMM MaTepualaMH  IIOCIY>KHIN
CTaTHCTUYECKHE JAaHHBIE MO0 PETHOHY HCCIENOBAHUSA, PE3yNbTaThl MOJEBBIX HMCCIEIOBAHUNA aBTOPOB
2019-2020 rr., [JaHHBIE COLMOJOTMYECKOro ompoca, oduuuanbHele Matepuansl DPI'BY
«Hammonaneueiii napk JlocuHbI OCTPOBY», KOCMHYECKHE CHUMKH Ha TEPPUTOPHIO HCCIEIOBAHUS.
[lonmy4yeHHBIE OLICHKM NpPSIMOM M KOCBEHHOM CTOMMOCTH YCIYT, HPOXYLUPYEMBIX 3KOCHCTEMaMHU
nmapka, HOATBEpAWIN TpeolsafaHue KOCBEHHOH CTOMMOCTH, 4YTO OOYCIIOBIEHO CTPOTHM
MPUPOAOOXPAHHBIM PEKUMOM TEPPUTOPHHU U €€ BOCTPEOOBAHHOCTHIO B KAUECTBE OOBEKTA PEKPEALHH.
Taxke Ha OCHOBAaHMM HMEIOLIMXCS JaHHBIX COIIMOJIOTHYECKOIO OMpPOCa MOYKHO CAENaTh BBIBOJ O
BBICOKOW COIIMATbHO-3KOJIOTMYECKOH 3HAYMMOCTH HALIMOHAIBHOIO IapKa AJsl JKUTEJIeH peruoHa,
MPAKTHYECKN E€AMHOTIIACHO CUUTAIONINX, 4TO «JIOCHHBIN OCTpPOB» HEOOXOIUMO COXpaHSITh B €ro
HBIHEIIHUX TPaHUIaX.

Kniouesvie cnosa: HaumoHambHBIA TapK, «JIOCHHBIH OCTPOB», 93KOCHCTEMHBIE (YHKIHH,
9KOHOMMYECKAsI OLIEHKA, KOHIENLHS 001Iel SKOHOMHUYECKOH CTOMMOCTH.

DOI: 10.24411/2542-2006-2020-10067

B ycrnoBHSX TOCTOSIHHO pacTylled aHTpPOIIOT€HHOW Harpy3kd, B OCOOCHHOCTH Ha
ypOaHU3UPOBAHHBIX TEPPUTOPHUSAX C BBICOKOW IUIOTHOCTBIO HaceleHus, 0co00 OXpaHseMble
npupoausie Tepputopun (OOIIT) ocratores eaBa Jin HE MOCIEAHUMH OCTPOBKAMHU €CTECTBEHHOM
MpUPOALL. B CBSI3U ¢ 3TUM CyILIECTBEHHO BO3PACTAET POJIb €CTECTBEHHBIX (DYHKIUH, BBITOIHAEMBIX
sKocucteMaMu. Mnentudukanus Takux (QyHKIMHA W OLIEHKAa UX POJNU B 00ECHEYEHHH BBICOKOTO
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KauecTBa JKM3HU HACelleHUs B TMOCIEIHUE TOABI BCe OOJbIIEe TMPUBIECKACT BHUMAaHUE
uccnenosareneii. [Ipu 3ToM peub UIET, Kak MpaBWIO, 00 OICHKE 3HAYUMOCTH SKOJIOTHMUECKUX
(GYHKIIUH TPUPOIHBIX KOMIUIEKCOB IS TIOJITBEPIKICHUSI MX «KOHKYPEHTOCIIOCOOHOCTH» B UYHUCIIE
BCEro MHOT000pasus 6mar npupoanoro npoucxoxaenus (Ilakuna, 2018; Tumoxuna u np., 2017).
BcBs3u ¢ a3TuM 0oJblIOE BHUMAaHHME YJIENSIETCS <«OKOCUCTEMHBIM YCIyram» — CBOHCTBaM
HKOCHUCTEM, XaPAKTEPUIYIOIIUM HX TOJIE3HOCTD, T.€. X CIIOCOOHOCTH YJIOBJIETBOPSTH YEIOBEUECKUE
MOTPEOHOCTH.

XapakTepHO, YTO BHAYaje IMOHATHE <OKOCHCTEMHBIX YCIyr» (B opuruHaie — ecological
services) WCIIONb30BAIOCH Kak MeTadopa M TOJIBKO B CBSI3M C PACIPOCTPAHEHHEM B HAay4YHOM
coobmecTBe KoHIenuu npupogHoro kanutana (Costanza, Daly, 1992) oHO cTao UCHoIb30BaTHCS
B KaueCTBE aHAIIUTUYECKOTO MHCTPYMEHTA JJIs BBISIBJICHUS CBSI3€H MEXAY COXPAaHEHHUEM DKOCUCTEM
u Omarococtosinuem uenoBeka (Iniesta-Arandia et al., 2014). Takas cMeHa TPAaKTOBKH B LIEJIOM
o0OBsICHUMA: B YCJIOBHSX pPHIHOYHOW OSKOHOMHMKH MaTepHuajbHble Ojara, MpOU3BOJHUMBIE
HKOCHCTEMAaMH, BOCIIPUHUMAIOTCSI KaK TOBApHI (goods), a HemaTepHalbHble, COOTBETCTBEHHO, KaK
yenyru (services). Takum oOpa3om, 3KOJOTrHYecKre (YHKIIMH MPUPOTHBIX CUCTEM IPEICTABISIOT
cO0O0H CBOMCTBO 3KOCUCTEM MPOAYIIHPOBATH T.H. «IKOCUCTEMHBIE YCIIYTH», 3HAYCHHE KOTOPBIX IS
oOmiecTBa yXe HE BBI3BIBAET BOMPOCOB, OJHAKO IMO-TPeXKHEMY TpeOyeT COBEPILIEHCTBOBAHUS
MOJIXO/I0B K MX KJIacCU(UKAIIUH U OLICHKE.

Wtak, noa «3KOCUCTEeMHBIMU ycayramuy (DY) MoHUMaeTCsl COBOKYIMHOCTh OJiar, MoJydaeMbIX
OOIIECTBOM OT PKOCHUCTEM, MPHUYEM OJlar Kak MaTepUANIbHBIX, TaK U HeMaTepuanbHbIX. Hapsany c
MaTepUaIbHbIMU, TAKUMH KaK YUCTBIA BO3AYX, MpECHas BOJAA, MPOAYKTHI MHUTaHUS, TOPIOYUE
MaTepHalibl, K YUCcay DY OTHOCAT W HEMaTepHalbHbIC: (PYHKIIUH 1O 3aIIUTE 3€MeNlb OT SPO3UHU H
HABOJHEHUN, PETyIMPOBAHHME KJIMMAaTa, ONBUICHHE CEIbCKOXO3SHCTBEHHBIX KYIbTYp MU MHOTHE
JIpYrUe, a TaKKe CIEKTP BO3MOKHOCTEH ISl OCYILECTBIICHHs KYJIBTYPHOU, TyXOBHOW, HAYYHOU H
pekpeanronHoit nestensHocTH (De Groot et al., 2010). Takum oOpa3om, B IuTepaType TEpMUH
«OKOCHCTEMHBIC YCIYTH» 3a4acTyl0 TPAKTYETCsl KaK BKJIaJl IKOCUCTEMHBIX CTPYKTYp U (PYHKIIUM, B
coueTanuu ¢ apyrumu (axtopamu, B Onarococrosinue udenoreka (boOwuies, 3axapos, 2009), mo
CYTH TPEACTaBIISIsI COOOH BO3MOYKHYIO MHTEPIIPETAIMIO POJIA SKOJIOTUIECKUX (PYHKIUN MPUPOIBI B
KOHTEKCTE PHIHOYHBIX OTHOIIICHUH.

K HacrosiiemMy BpeMeHH pa3padOTaHO HECKOJIBbKO KiIaccU(UKAIMM SKOCHUCTEMHBIX YCIYT.
Hanmpumep, B HamuonanpHol cTparerun coxpaHeHus OuopasHooOpasus Poccum (2001)
(Haunonanbnast crparerus ..., 2002) BblnenaeHsl 4 TpymIbl KU3HEOOECHEUMBAIOIINX (YHKIHMA
OHMOJIOTHYECKOTO Pa3HOoO00pa3us: MPOAYKIIMOHHBIE (TPOMU3BOJCTBO OMOMACCHI, KOTOpas U3bIMaeTCs
13 DKOCUCTEM U UCIIOJIB3YETCS YETTOBEKOM ); cpeoolpaszytoiue (moaaepkaHiue OMoreoXuMHIeCKIX
IMKJIOB BEIIECTBA, ra30BOro OamaHca W BIAXHOCTH aTMochepsl, GopMHpOBaHHE YCTOWYUBOTO
THIPOJIOTUYECKOTO PEKMMa TEPPUTOPUA M T.I.); MH(OPMALMOHHBIE U JYXOBHO-ICTETUUYECKHE
(mone3Has it yenoBeka WHGoOpMaIus U Ipyrue HemaTepuanbHble Omara). [llnpoko ucnonbs3yrorcs
TaKkKe KiIacCHu(pUKAIMSI MEXIYHAPOIHOTO MPOEKTa «IKOHOMHKA YKOCUCTEM U OMOpa3zHO0Opazus —
TEEB» (The Economics ..., 2008), mokmaga «OlieHKa DKOCHCTEM Ha MOPOTe THICIYEIETHUS»
(Millennium Ecosystem Assessment, 2005) u ap. CorjacHO MAaHHBIM KJacCHU(pUKAIUAM
pacnpesnenenue DY 1o TPyMaM B 3aBUCHMOCTH OT UX XapaKTEPUCTHK MOXKET ObITh MPECTaBICHO
cienyromuM oopazom (Taods. 1).

Crnemupuka 0cob0 OXpaHAEMBIX TEPPUTOPUH COCTOMT B HMX CIIOCOOHOCTH COXPaHATh
9KOCUCTEMBI, YaCTO YHUKAJIbHBIE W HEBOCIIOJIHUMEBIE, CITYXKAIUe MOIIHBIM HMCTOYHHUKOM ITOTOKOB
9KOCHUCTEMHBIX ycnyr. bospias dacte B cTpykType DY, MpenocTaBiIsieMbIX 0CO00 OXpaHsSEeMBIMU
TEPPUTOPHUSIMH, TIPUXOAUTCS Ha JOJIO PErYIHPYIONIUX, MOICPKUBAIONTNX U KYIBTYPHBIX ()YHKITHH,
9TO OOBSICHSCTCS] OTpaHHUYCHHSIMH Ha BEJACHUE XO3SWCTBEHHOH NEATENLHOCTH HAa MX TEPPUTOPHUH.
OTUM ke O0O0BsICHsIeTcs oOTHOocuTenbHO HeOonbmmon Bikman OOIIT B mpsmoe obecniedeHue
noTpeduTeNneil IpeBeCuHOM, MPOAYKTaMH MMUTAHUS, IEKApPCTBEHHBIM ChIPhEM U T.J. B TO ke BpeMs 3a
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cuer peryaupyromux 1 noaaep:xkupaomux yeayr OOIIT kocBeHHO MOAAepKUBAIOTCS TOTOKU BBITOI,
MOJTy4yaeMbIX HACEIIEHHEM Ha CONpEeAeNbHBIX TEPPUTOPHSIX, TaKue Kak oOecredyeHue KadyecTBa
OKPYKaIOIIEeH Cpelibl, a TAKXKE MOAIEPKAHUE PECYPCHOM 0a3bl pIOOJIOBCTBA, OXOTHI M IPYTUX BUIOB
UCTIOJIb30BaHUSI OMOJIOrMYECKUX pecypcoB. lloaTBepkeHHe Takoro poja BBITO, MOTYYaeMbIX 3a
cuet OOIIT, nogyepkuBasIoCh B paboTax OTeYeCTBEHHBIX YUeHbIX emie B 1980-x rr. (banankuii u ap.,
1989) u npoomKaeT ocTaBaThCs NPEAMETOM U3YUEHUS B HACTOSIIIEE BPEMSI.

Tab6auna 1. Krnaccudukanus 5KOCHCTEMHBIX YCIYT IO HMX OCHOBHBIM XapaKTEPHUCTHUKAM
(Millennium Ecosystem Assessment, 2005).

I'pynna ycayr XapaKkTepucTHKA Yceayru
MarepuanbHbslii Win IIPOAYLIUPOBAHNE IPOLYKTOB IUTaHUS,
ObecneunBaromye JHEPreTUYECKUH PE3yIbTaT BOJIOKOH, IIPECHOU BObI, TOIUTMBHBIX

(GYHKIIMOHUPOBAHHSI SKOCUCTEM | PECYPCOB, TCHETHIECKUX PECYPCOB

— PEryJIMpoBaHUC Ka4€CTBA BO3AyXa,

KJINMATa, TUAPOJIOTHYECKOTO PEKHUMA,
BeIrons! ot perynupoBanus

Pel"y.]'II/Ip}/'IOIHI/Ie 9PO3HOHHBIX IIPOLECCOB
9KOCUCTCMHBIX IIPOLIECCOB
— O4YHUCTKa BOAbI

— OIbUICHHE
— KyJIbTYpHOE pa3HooOpasue
HematepuanbHble BBITOJIbI, — JIyXOBHbIE U PEIIUTUO3HbIE IEHHOCTU
KOTOpBIE JTIOAU MOJIY4at0T — CUCTEMBI 3HaHUU
KynbpTypHBIE
IIPY HENOCPEICTBEHHOM — 00pa3oBaTeIbHbIE LIEHHOCTH
KOHTAaKTE C 9KOCUCTEMAMHU — 3CTETUYECKUE LIEHHOCTU
— peKpeanus U IKOTYpU3M
ITopnepxkanue npoueccos, — I0YBOOOpa3oBaHue
HEOOXOAUMBIX JUIS — KpyroBOpOT ITUTATEJIbHBIX BELIECTB
[TonnepxxuBaronye
IIPOYLIUPOBAHMS IPYTUX — KpyroBOpOT BObI
SKOCUCTEMHBIX YCIIyT — (I)OTOCI/IHTC?,

IKocHCTeMHbIe QYHKIIMH HAIMOHAJIBHOI0 Napka «JlocuHblii ocTpoB»

«JlocuHBI OCTPOB» SIBISIETCA CaMbIM KpPYIHBIM HEHApYIIEHHBIM MAaCCHBOM IIPHPOIHBIX
9KOCHCTEM B OKPECTHOCTSIX I'. MOCKBBI M OKa3bIBAE€T 3HAYMTENIHLHOE BIUSHUE Ha PETYIUPOBaHUE
JIOKIBHBIX M PETHMOHAIBHBIX IPUPOIHBIX IPOLECCOB, YJIydllash JKOJOTHYECKYKO CHUTYaLUI0 U
MOBBIIIAS KaYeCTBO JKU3HM HaceleHus. Boline Obula mpuBeneHa KiaccU(UKalMs 3KOCHCTEMHBIX
yeayr, mnpepoctaBisiemblx OOIIT, Ha ueTslpe rpynmbsl: o0ecleuMBarolLle, Pperyaupyrolue,
MoJIepKUBatoIMeE U KyabTypHbIe (Tabi. 1). Ananuz tepputopuun HII «JlocuHblil ocTpoB» mokasai,
4TO HAbOp HKOCHUCTEMHBIX YCIyr, oOecneunBaeMbIX (YHKIMOHMPOBAHUEM €ro IMPHPOJIHBIX
KOMIUIEKCOB, TPaJWLMOHHO IIMPOK, YTO OIpEAENsieTcsi, ¢ OJHOH CTOPOHBI, OTHOCHUTEIbHON
HEHApYUIEHHOCTBIO JKOCHCTEM, a C JPYrod — BBICOKOH BOCTPEOOBAHHOCTHIO OOJBIIMHCTBA
GbyHKIUI B cCUITy pacrojiokeHus napka (taoa. 2).

B rpanunax HamuoHaneHOro mapka <«JIOCHMHBI OCTpOB» 00ecHeunBalolIMe YCIyTd
MIpe/ICTaBJIeHbl BECbMa OTPaHMYEHHBIMU BO3MOKHOCTSIMU 3arOTOBKU JIPEBECHHBI, JTHOOUTEIHCKOTO
JI0Ba pBIOBI, COOpa JMKOPOCOB M HEJIPEBECHBIX MPOAYKTOB Jieca. TeM He MeHee, BCe OHU B TOM MU
MHOM Mepe HCIONb3YIOTCd Ha MpPaKTUKEe, B YAaCTHOCTH, JUIsi 0OecredyeHHs peKpearmoHHON
JEATENBHOCTH, NMPUCYLIEN HALlMOHAJIBLHOMY MApKy B CHJIY €ro OXpaHHOro craryca. CyliecTBEeHHO
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Oonee 3HAUMMOW sBIAETCS (DYHKIMS XpaHWIUINA TEHETHMYECKHX PECYpCOB: TIeHEeTHYecKas
uHbopMalUs, CoJepKallascs B INPHUPOJIHBIX KOMIUIEKCAaX, SBISETCA IJIABHBIM YCJIOBUEM

cCOXpaHeHHs OMOpa3HOOOpa3us peruoHa.

Taoauna 2. DK0CUCTEMHBIE YCIIYTH HAIMOHAIBLHOTO MapKa «JIOCHHBIN OCTPOBY.

Ne I'pynna ycayr Ycayru
1 — BOJIOKHA (JIpeBeCUHa, HEJJPEBECHBIE MPOIYKTHI Jeca);
2 O0ecrieynBaronme — IIUIIEBBIC JIECHBIE PECYPCHI;
3 — FeHETUYECKHUI MaTepua
4 — BOJIOpEryaupyromue GyHKIIY;
5 —  peryaupoBaHME  KayecTBa  BO3ayXxa  (JIEIOHUPOBAHUE
6 yriaepozna);
7 Perymupyromue — OIIBLIICHUE;

— OMOJIOTUYECKUI KOHTPOJIb;

8 — COXpaHEHUE MECTOOOUTAHUM U YCIIOBHUM /17151 BOCIIPOM3BO/ICTBA
PEIKHUX U XO3IHCTBEHHO-IIEHHBIX BUJIOB JJUKUX )KUBOTHBIX

9 — (porocunTes;

10 [MopnepkuBaromue | — NOYBOOOPA30BAHME;

11 — peryJMpoBaHue MOTOKOB HEPTHH U BEIECTBA

12 — pekpeanys;

13 — Hay4YHas IICHHOCTH;

14 — o0Opa3oBaTenbHasl LIEHHOCTh;

15 KymbrypHbie — 3CTeTUYECKas IIEHHOCTB,

16 — IyXOBHasl LIEHHOCTb;

17 — 03JI0pPOBHUTEIBHBIN 3(h(HEKT OT pekpeanuu

Perynupyronme ¢ynkuuu HanuonansHoro mnapka (HII) mnpencraBnensl, mpexnie Bcero,
pEeryIupoBaHUEM SHEPreTHMYeCKHX IOTOKOB, MECTHOro Kiumara (B TOM 4HcCIe 4epe3
JICTIOHMPOBAHKE YIJIEKHUCIIOTO Ta3a), KauecTBa Bo3ayXa M Bojabl. Kpome Toro, 6osblioe 3HaueHUE
UMEIOT COXpaHEHHE MECTOOOMTAHUM W YCIOBHM AJIi BOCHPOHM3BOJCTBA PEIKUX M XO3SHCTBEHHO-
LIEHHBIX BUJOB JIUKHUX KMBOTHBIX, ONbUICHHWE, OMOJIOIMUYECKUNA KOHTPOJIb (KOHTPOJIb YUCICHHOCTH
Bpenuteneit). Ilomnepxuatomme ycayru OOIIT, kak M peryaupyromue, HCIOJIb3YHTCS
OoOIIECTBOM HE HaIpsIMyl0, a KOCBEHHO, IMO3TOMY 4YacTO OCTAlOTCSI HE3aMEYEHHBIMH, XOTS
peanu3yroTcs B MpOLecce BHIIOIHEHUS YpE3BbIUaiiHO 3HAUNMBIX (DYHKIMI SKOCHCTEM.

«JlocuHbIN OCTPOB» pacmlojokeH Ha Cl1a0O0BOJHUCTONW pPAaBHMHE IOKHOTO CKJIOHa KimHCKO-
JmutpoBckoit rpsiael.  bombimas uacte ero Tepputopun (Oonee 80%) 3aHsTa Jiecamu,
OTHOCALIMMHUCS K I0KHOHM NoJ30He cMemaHHbIX JiecoB (Kapnyxuna u np., 2013). 3HaunTenbHyro
IUIOUIa/Ib 3aHUMAIOT IMOYBHI M30BITOYHOIO YBJIAKHEHHUS, TEPPUTOPHUS IepeceueHa T'YCTOW CEThIO
pek, o3ep u npynoB (poto). OCHOBHBIE BOJIHBIE OOBEKTHI HA TEPPUTOPUU MapKa — p. Sy3a ¢ JeBbIM
nputokoM p. Mukoit u p. [lexopka. Pekxa fly3a Oeper Hauano B mpeaenax OOIIMPHOTO
MBITHIIMHCKOTO 00J0Ta, I/I€ B TEUEHHE [UIMTEIBHOTO BPEMEHH BEIHUCh TOPQOopa3pabOTKH.
B nonune p. Sly3sl M ee NPUTOKOB pACIPOCTPaHEHbl HU3MHHBIE 00J0Ta, Ha BOJAOCOOPHBIX
BO3BBIIIEHHOCTSIX — BEPXOBBIE.

bonee sipko BbIpakeHHBIMU (PYHKIMSIMH HAI[MOHATBHOTO Mapka «JIoCHHBIN OCTpOB» SBISIOTCS
pekpeanysi U Typu3M, B CBA3M C YEM DKOCHCTEMHBIE YCIYId, OTHOCSIIMECS K KaTeropuu
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KYJIbTYpHBIX, TaKXe IPEACTaBICHBl JOCTATOYHO HIMPOKO. Pa3HOoOOpaszue IeCHBIX Teh3axei,
HaJINYMe MHOT'OYMCIIEHHBIX BOJOEMOB U JIOJIMH MaJIbIX PEK, XOpollas TPaHCHOPTHAs AOCTYIHOCTb
nenaroT «JIOCHHBII 0CTPOBY» MPUBIEKATEIFHBIM 00BEKTOM IS MACCOBOTO OT/IBIXA.

®oto. O3epo Topdsiaka B HarpmoHaTEHOM Tapke «Jlocunblit ocTpoB» (PoTo A. [TakuHOif).

[Mapk mpemocTaBiseT IMHUPOKUNA CHEKTP OOpa30BATENBbHBIX M Pa3BICKATEIBHBIX IMPOrPAMM:
3/1eCh (PYHKIMOHUPYIOT 8 HKOJIOTMYECKHUX IIEHTPOB, B TOM uucie JeHapapuii u JlocuHas
OouocTtaHus; paspadoraHbl 10 SKCKypCHOHHBIX MapUIPYTOB IO AKOJIOTMYECKHM TpoIlaM, JBa
UCTOPUUYECKHX My3esl pYCCKOTro ObITa, SKOJIOTMYECKHE KBECThl U pa3BieKaTeJIbHBIE MPOrpaMMbl
(Haunonanbubiit mapk ..., 2006). IlomuMo mOpsIMBIX BBITOJ OT PEKpEAlUH, MOCETUTENN TaKKe
MOJy4aloT ~ KOCBEHHBIH  0310pOBHUTENBbHBIM 3ddekr oT mocemenus mnapka. HayuHo-
HCCIIeIoBaTeNbCKass U 00pa3oBaTelbHAsl LEHHOCTh TAK)KE OTHOCSTCS K KYJIBTYPHBIM YCIIyTaM,
npenocrasisieMbIM napkoM. PI'bY «HanuonansHeli napk «JIOCHHBINA OCTPOB» B3aUMOJEHCTBYET
CO CTOPOHHUMHM OpraHU3allisIMU [P MPOBEIEHUN COBMECTHBIX Hay4YHO-HCCIIE0BATEIbCKUX padoT,
B TMapKe MPOXOJIAT Yy4YeOHYI0 M TPOM3BOJCTBEHHYIO TPAKTUKY CTYIEHThl MOCKOBCKMX U
MTOJIMOCKOBHBIX BY30B. HayuHble COTpYIHUKHM HAlIMOHAJIBHOTO IapKa MPOBOASAT KOHCYJIbTAllUH, a
TaKXe JIEKLUH, TMOCBAIIEHHbIE UCTOPUU U NpUpoAHbIM ocobeHHOCTsIM HII «JlocuHbIi OCTpOBY.
Henb3s He OTMETUTH M BBICOKYIO ACTETUYECKYIO ILIEHHOCTb TEPPUTOPUH, O0OECIEUHBAIOIIYIO
BO3MOKHOCTh JTyXOBHOTO 00OTalIeHHUSI.

Tepputopusi mapka HEOJAHOPOAHA C TOYKH 3pPEHUS CIEKTpa MPEIOCTABISIEMBIX €0 YCIYT.
B 3aBucuMocTH OT NPUPOJOOXPAHHOTO peXuMa TOW WM MHOW vacTh «JlocmHOro octpoBa»
BapbUpPYyeTCsl U HAOOP IKOCUCTEMHBIX yciIyr. CoracHo (yHKIIMOHATLHOMY 30HUPOBAHMIO MapkKa, B
€ro rpaHullax BBIJACISAIOTCS 5 30H C MPUCYIIUM UM HaOOPOM 3KOCHUCTEMHBIX yciyr (puc. 1):

e 3amoBegHas M 0co00 oOXpaHseMas 30HbBI, JUIA KOTOPBIX XapakTepHO IpeoliagaHue
perynupyoomux (IeMOHUPOBAaHUE  YIJIepojaa, BOJOpErylIupyromue (QyHKIUH, COXpaHEHUe
MECTOOOUTAHUI) SKOCUCTEMHBIX (DYHKIIHIA;
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® 30HBI XO3SHCTBEHHOTO HA3HAUEHUS U OXPaHbl HMCTOPUKO-KYIBTYPHBIX OOBEKTOB C
npeoOyiagaHueM KyIbTYPHBIX (peKpealus, 03J0pOBUTEIBHBIN 3(D(PEKT OT pekpeanuu, TyXOBHAS
IIEHHOCTB) AKOCUCTEMHBIX (DYHKITHIA;

® pEKpealMOHHas 30HA, XApAKTEPHOW YEpPTOW KOTOPOM SIBISAETCS NPEAOCTABIECHUE BCErO
CIIEKTPa SKOCUCTEMHBIX YCIYT (00ECTICUNBAIOIINX, KyIbTYPHBIX M PETYIUPYIOIINX ).

Yeaosusie 0boinaqenun N
Dy RKINONR I IIE JOMLL c INOCHCTEMIMIE YEAYIN:
Pexpeaimoniias soia Obecnonmaonie Peryampyroume A
B 3ona xoamiicTRCHMONO IsEIETICIEN -,'1]—\"'-"-'“"‘ Jlenomiposanme yracpoaa

Janoncuran 01ma &
: B/ oopocu B Bogoperyanpywoanes
Ocob0 oxpanscsan so1a l\

B Coxpanemne

Jona OXPAN BCTOPHED sMecToobaTanmni

KYIATYpix obnexton Kymrypiie
Pexpeaims
Mposee:
“ . p Orsaoposireaandil dpdexT O pexpeasien
parsua HIT “Jlocumuii ocrpos S bbe pexpe

Hyxomnas penmocts

Puc. 1. [IpeoGnanaromue Tpynmbl 3KOCUCTEMHBIX YCIYT B Pa3NUYHBIX (PYHKIIMOHATBHBIX 30HAX
HIT «JIocunblii 0CTpOBY.

OtmeTHM, 4TO (PYHKIMH JIETOHUPOBAHUS YIJIEpOa U peryIupOBaHUs MOJ3€MHOI0 CTOKA B TOM
WIM WHOM Mepe BBIIOJHAIOTCA Ha BCEH TEPPUTOPUM INIapKa, HE3aBUCUMO OT TPUBS3KH K
¢yHKIIMOHAIBHOU 30HE. Kpome TOro, Bcs TeppuUTOpHUS MMEET AYXOBHYIO LIEHHOCTb, XOTS BBIOJIbI
OT KOCHUCTEMHBIX (YHKUUH, MPOU3BOIAIIMX T.H. «KYJIbTYpPHBIC YCIyTH», B OOJbIIEH CTENEHH
BBIp@KEHBbl B (DYHKIMOHAJIBHBIX 30HAX, MPEAINOoJaralolliuX MOCTOSHHOE HaXOXJAEHHE OOJbIIOro
KOJINYECTBa JIIOJIEH: OXpaHbl MCTOPUKO-KYJIBTYPHBIX OOBEKTOB M XO3SHCTBEHHOTO Ha3HAYEHUS.
AHaNOrM4HO, B 30HAaX, JOCTYN K KOTOPBIM OrpaHMYeH (3amoBegHas M 0co00 oxpaHsemas) Ha
NIEPBBIN IUIAH BBICTYNAET MPOAYLIMPOBAHUE PETYIUPYIOIINX IKOCUCTEMHBIX yCIYT.

MarepuaJjbl 1 METOABI

B 0CHOBY OLIEHKH 3KOJIOTMUYECKUX YCIYT, IPOAYLMPYEMBIX MPUPOAHBIMUA IKOCUCTEMAaMH MapKa,
ObUTa IOJIOXKEHA TeopHsl OOIIeld SKOHOMHMUYECKOM ILIEHHOCTH, KOTOpas MO3BOJIAET IPOU3BECTH
MOHETH3AIUIO BBITOJI, TIOTy4aeMbIX 00I1ecTBOM OT Haimnuus U pynkunonupoBanust OOIIT ¢ yuetom
MPSIMOTO M KOCBEHHOT'O HCIMOJIb30BaHUSI MPUPOAHBIX OJlar, a TakKe CTOMMOCTH CYIECTBOBAHUS
Tepputopud. IIpy 3TOM CTOMMOCTBH MPSIMOTO KCHOJb30BaHMs OblTa OILIEHEHa C MOMOUIbIO METOAA
MPSIMOIl PBIHOYHOM OIIEHKH (METOJ PBIHOYHBIX II€H); CTOMMOCTh KOCBEHHOI'O HCIOJb30BAaHUS — C
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MPUMEHEHHEM METO/IOB aJbTEPHATUBHOM CTOMMOCTH, MEPEHOCA BBITOJ M METOJa 3aMEHICHHs, a
TaK)Ke KOHBEPCHOHHO-00beMHOro Metrojga. CTOMMOCTh CYIIECTBOBaHMS ObLIa oOmpesaeneHa ¢
MOMOIIBI0 METOAAa CYOBEKTUBHOH OIIGHKM TOTOBHOCTM HACENICHHSA IUIATHTh 32 COXPaHCHHE
TEPPUTOPHUU B MEPBO3AAHHOM BU/Ie. [IpoBeieHHbIE pacyeThl MOATBEPAIIN MIPEO0IIaJaHue KOCBEHHOM
CTOMMOCTH HCIIOJIb30BaHMsI TMPHUPOJIHBIX OJar B TpaHULAX HAIMOHAIBHOrO mnapka <«JIocuHbII
OCTPOBY, YTO COTJIACYETCS C UMEIOIUMHUCS oleHKaMu Ha rpumepe apyrux OOIIT, kak 3apyOexHBbIX,
Tak 1 poccuiickux (3aBaackas u ap., 2017; Payment for ..., 2009) u noka3piBaeT HEOOXOAUMOCTh
COXPAHEHUS MPUPOJIHBIX KOMILJIEKCOB BBUY UX SKOJIOTMYECKON 3HAYMMOCTH.

HcxoaupiMu MaTepuanamMu Ui MPOBEICHUS OLUEHKU MOCTYKHJIM HUMEIOUINECS] B OTKPBITOM
JIOCTyI€ CTaTUCTUYECKME JaHHbIE 110 PErHoOHy HCCIENOBaHUS, pe3ylbTaTbl IOJEBBIX
HCCIIEIOBAaHUM, KOTOpbIE aBTOpPHI npoBeaud B 2019-2020 rr., 1aHHBIE COLMOJIOTMYECKOrO OINpOoca,
OpPraHU30BaHHOTO B CETH HMHTEPHET C MNOMOINbI0 cepBuca «Google.DopMbl», MaTepHaibl C
odpunmanpHoro caiita ®I'BY «Haumonansubiii mapk Jlocunslii octpoB» (2006), KOocMUYECKHE
CHUMKH Ha TEPPHUTOPUIO HCCIEIOBAHUSA, a TAKKE METOJIMYECKHE pa3pabOTKH: PEKOMEHIAINH
MIOUK no HanumoHaidbHBIM KagacTpam mapHukoBbix ra3oB (IPCC, 2006), Meroanka ucuucieHus
pa3Mepa Bpena, NIPUYMHEHHOTO OXOTHHYBUM pecypcam, yrBepxkiaeHHas [Ipuxazom MIIP (2011),
MeTonuyeckue ykazanus no «OieHke Boaoperynupyromeil poiau ynecoB» (Jlebenes, Hexnronos,
2012) u HEeKOTOpBIC IpYyTHE.

Pe3y.1'II)TaTl>I H UX 06cy>1c11e}me

Oyenxa npamoti cmoumocmu dKocucmemHuvix @ynxkyuil. 1log CTOMMOCTBIO HPSMOIO
UCIOJIb30BAHUS IPUPOAHBIX OJar B JaHHOW paboTe pacCMAaTPUBAIMCH BBITObI, MOJy4aeMble OT
MPsIMOTO MCIIONB30BaHMUSI PECYpCOB IPUPOJIHBIX KOMIUIEKCOB mapka. CoOriacHO NpPHUHSTHIM
[I0JIX0/1aM, CTOUMOCTB IPSIMOTO HUCHOJIb30BaHMsI MPUPOAHBIX Oar BKIIOYAET CTOMMOCTH 3alacoB
JPEBECHHBI U JJUKOPOCOB, a TAK)KE CTOMMOCTD pPeaji3allii PEKPEarimoHHON (yHKINH.

OreHka CTOMMOCTHU 3aI1acoOB JIPEBECHHBI TPOU3BOINIACHE HA OCHOBE JIaHHBIX O JIECOIMOKPBITOM
TEPPUTOPUH, KOTOpast cocTaBisieT 8464 ra. [IpeobiagaromumMu mopoaamMu SBISIOTCs Oepesa, Juma,
COCHa, €. CoryacHo JeNCTBYIOIIEMY 3aKOHOJATENBCTBY, BCE JIECOXO35MCTBEHHBIE MEPOIIPUSTHS B
rpanunax OOIIT HanpaBneHbl Ha COXpaHEHHWE M TIOBBIIIEHME DSKOJOTMYECKOW, HAay4HOM,
PEKpealMOHHOW U KYJIbTYpPHOW LIEHHOCTH HPUPOAHBIX KOMIUIEKCOB M 00bekToB (PDenepanbHblit
3aKOH ..., 1995). B cooTBeTCTBUU C MOJIOKEHUEM O HAIlMOHAIbHOM Mapke «JlocuHbIl ocTpoBY», Ha
€ro TePPUTOPUH 3alpelieHbl CIUIOIIHbIE U BHIOOPOUYHBIE PYOKHM CIENBIX M NEPECTOMHBIX JIECHBIX
HacaxJeHud. PyOku yxoma 3a jmecoM HaszHauaioTcs B cooTBeTcTBUM c «llpaBunmamm yxona 3a
necamu», yreepxkaeHHsle npukazom MIIP Ne 185 ot 16.07.2007 r. B ¢Bsi3u ¢ 3TUM OLIEHKA BBITOJ
OT 3aroTOBKHM JPEBECHUHBI B MapKe MPOU3BOJWINCH C HCIIOJIB30BAaHMEM METO/AA PHIHOYHBIX IIEH,
MIOCPEJICTBOM OLIEHKHM CTOMMOCTH JIPEBECHHBI, TMOIJIEXKaIled €eXKeroaHoll caHUTapHOW pyOkKe.
[IpuHrMass BO BHMMaHUE JaHHBIE JeCOX03aicTBEHHOro pernaMmenTa no HII «JlocuHblil 0cTpoB»»
00 o0bemax caHuTapHbIX pyook (DexepanbHas ciyxba ..., 1993), pplHOUHBIE LIEHBI HA IPEBECUHY
pasubix mnopoy (MupopmanmoHHo-TOproBeiii ..., 2012), a Takke OOILIENPUHATHIE pa3Mepbl
u3JIepkKeK Ha 3arotoBKy apeBecuHbl (TuxonoBa, 2018), ObuIM OIEHEHBI BBITOJBI OT 3arOTOBKH
npesecunbl. [Ipumep pacueTa 1151 HEKOTOPBIX JIPEBECHBIX MTOPOJ IPUBEAEH B Tabnuie 3.

C yderoM pa3zHOOOpa3usi MOPOJ B MapKe, €KEroJHOro JOMyCTUMOro 00beMa MX 3arOTOBKH U
M3JIEP’)KEK YHUCTasi BBIFOJIa OT 3aroTOBKM JPEBECHHbl Ha TeppuTopun <«JlocuHoro ocrpoBa»
cocTaBmiia nmpuMepHo 650 Thic. pyOiieit B ro.

AHajoru4yHo ObljIa OI[EHEHA MOTEHILMANbHAsl CTOMMOCTh JUKOPOCOB. B CBsI3u ¢ OoTCyTCTBHEM
JaHHBIX 00 WX 3amacax Ha TEPPUTOPHH MapKa ObUIM MCIIOJIB30BaHbI JAHHBIE COLIONIPOCA, COTJIACHO
KOTOPOMY CpeHUH 00BEM 3aroTOBOK MHIIEBBIX JIECHBIX PECYpcoB B roj coctasiser 0.3 kr/gern.
JUIs ATOJ U 2 Kr/den. uis rpu6oB. Ilpu 3ToM cOopoM TUKOPOCOB Ha TEPPUTOPHHU MapKa 3aHUMAETCS
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10% ot oOuiero yucna pecroHICHTOB, UCKItoYas xuteneil . Mocksa. HTepnoanpoBaB 1aHHBIE
Ha OOIIYI0 YHCIEHHOCTh HAcEJIeHUs OM3IIexaIIuX MOAMOCKOBHBIX ropooB (IlenkoBo, MprTuiwy,
banammxa u KoponeB) n mpuHsB HM3JIEPKKU HA 3aTOTOBKY JUKOPOCOB B pasmepe 35% OT LeHBI
peanmzanuu (3aBancas u ap., 2017), MBI OICHWIM MOTEHIMAIBHYIO CTOMMOCTh OOeCreYeHHUS
MUIIEBBIMU JIECCHBIMH pecypcamu B 27.7 MIIH. py0./To/I.

Taoauna 3. CtoumocTs 3arotoBku apeecunbl B HIT «Jlocunblit ocTpoB».

. Poinounasn CronMocTh
E:xeronupli 3 Yucras BLIroga
" " CTOMMOCTH 1 M U3/IepKeK Ha
IMopona AOMYCTUMBIii 00BEM OT 3arOTOBKH

H3BITHSI PEeBECHHBI M upenecmgbl, HPOHSBOESTBO’ JpeBeCHHBI, PY0.

’ pyo6./m pyo. /m™* ’

bepesa 373.8 2040 1734 114383

JInma 24.2 2800 2380 10164
Ocuna 52 1260 1071 9828
Emnb 324.4 2700 2295 131382

IIpumeuanue k Tadauue 3: * — U3IEPKKHU HA 3aTOTOBKY JAPEBECUHBI IPUHATHI B pazmepe 85% ot
CTOMMOCTH pealln3alui.

3HAYUTENIBHYIO JIOJII0 MPSMOIl CTOMMOCTH HapKa COCTaBUJIA CTOMMOCTb 3KOCHUCTEMHBIX YCIyT
napka, O00ecleYMBAIOIIUX €ro PEeKpPealMoOHHYI0 3HAYMMOCTb. Bpllie ObLIO YHNOMSHYTO, 4TO,
PacIioyIOKEHHBIN B BEICOKO YPOAHW3UPOBAHHOM PETHOHE, HAIMOHAIBHBIHN Mapk «JIOCHHBII OCTPOB»
o0yajjaeT 3HAUUTENBHONW PEKPEAMOHHONW MPUBIIEKATEIBHOCTBIO JJIS HAceNeHMs OJu3JeKaliux
HACEJICHHbIX MYHKTOB. /[11s ompezeneHust creneHu BOCTpeOOBAaHHOCTU PEKPEALlMOHHBIX PECYpPCOB
MECTHBIM HAaCEJIEHUEM Mbl TAK)KE HMCIOJIb30BAIM JaHHBIE COLONPOCA, COIVIACHO KOTOPBIM MapK
nocermanu 96% pecrnoHaeHTOB, a 24% MOCENIaoT ero exeHeAeNIbHO (puc. 2).

Jlis OLeHKM BBIFOJ OT PEKpealuy, MOJIy4aeMbIX B PE3ylbTaTe pealn3aliii 3KOJIOTMYECKUX
¢byaxkumit HIT «Jlocunblii oCcTpoB», OBUI HCIONB30BaH METOJ PBIHOYHBIX II€H. BBITOJIBI OT
PEKPEAIMOHHBIX yCIYT, NPEJOCTABISAEMBIX IApPKOM, IIOJIy4alOT B IIEPBYI0 OYEPENb JKUTEIN
pernona. Yuctelii goxon, nonydaeMbii ®I'BY «Haumonanbuslit mapk JlocuHbl OCTpOB», ObLI
OLICHEH KaK pa3HULA MEXIY JOXOJaMHU OT IIPOBEAEHUS YKOJIOr0-IIPOCBETUTENBCKUX MTPOrPAMM IS
MOCETUTENEH U 3aTpaTaMu Ha OpraHU3alUI0 JaHHBIX IporpaMM. B Hacrosiiee BpeMsi IPUHSATO, YTO
3aTpaThl HAa OPraHU3ALMIO SKCKYPCHOHHBIX MPOTpamMM M II03HABATEIBHOIO TypHU3Ma COCTABIISIFOT
85% ot noxonos (3aBajackas u ap., 2017).

CormacHo ganHbiM HII «JlocuHBIli OCTPOB», YHUCIIO PEKPEAHTOB, MOCETUBIIUX IJATHHIE
no3HaBaTesbHble mporpamMMbl B 2018 ropay, cocraBmiio 42778 uden. Ha ocHOBaHMM pe3yiabTaTOB
coonpoca ObUT TOJCYMUTAH MPOLEHT pPEKPEaHTOB, IOCETHBIIUX KaXAyl0 M3 IPOrpaMmMm,
OpraHM3oBaHHbIX napkoM. Hanbomnee momymsipHoit okaszanachk nporpamMma «JlocuHasi OnocTaHuus»,
KOTOpPYI0 OTMETHIN 21% ONpOIIEHHBIX, IPUTOM OCTaJIbHBIE NPOrpaMMbl yKazaau oT 8 1o 2%
pecnionfieHToB. K 4ynciny momynasipHbIX HNPOrpaMM TakKe OBLIIM OTHECEHBI HKOJIOTMYEecKas Tporia
«Takol 3HAaKOMBIH JIEC» W IOCEIEHUE DKOJOTMYEeCKMX LEeHTpoB «UYaenutne B MpITHIIAX» H
Topdonpeanpusarue. [lonydyeHHble naHHBIE ObUIM TaK)Ke HHTEPIIOJIMPOBAHBI Ha OOIIEe YUCIIO
MIOCETUTENEN IUIATHBIX IPOrpaMM, YTO IO3BOJMJIO OLEHUTh MOTEHLUAIbHBIA JOXOJ IapKa OT
9KOJIOTO-IIPOCBETUTENBCKON JiedTenbHOCcTH. C ydeToM H3AepKEeK Ha OpraHu3alii0 CTOUMOCTb
BBIFOJT OT peKpeanuu coctaBuia 2.3 MiH. py0. B rox. ITockonbKy cpenHsisi TOTOBHOCTb >KUTENEH
COTpeIebHBIX TEPPUTOPUH TUIATUTH 3a TpeObiBaHKe B mapke coctaBiser 50-100 pyO./meHpb, Obul
CleNaH BBIBOJ, YTO IOTPEOUTENbCKUN M3IUIIEK MECTHOTO HAceJeHUs paBeH Hyo. Takum
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o0pa3oMm, cymMMapHas CTOMMOCTb MpPSIMOTO HCIOJb30BAaHUS, Kak pealu3yeMoro, TaKk |

MOTCHIMAILHOTO, HAIMOHATBHOTO Tapka <«JIOCHHBIA OCTPOB» MOXKET OBITh OICHEHA B
30.7 muH. pyo0. B roI.

Kak gacTo BbI HocellaeTe HANHOHAJIbHBIA MapK ?

11%
® [TouTH KaKOblil IeHb
13%
Pas B Henemo
Pas B Mecd1n
9%

Hecxkonbko Pas B 100

m He gamme gem Pas B IO

34%

Puc. 2. Pacripenenenre 0TBETOB pecroHAeHTOB Ha Bompoc o yactore nocemnieHus HIT «Jlocunsrii
OCTpPOBY.

Oyenka KOCBEHHOU CMOUMOCMU IKOCUCMEMHbIX @yukyuu. MOHeTH3auus BBITOA OT
KOCBEHHOT'O HCIOJIb30BaHUs dKocucTeMHbIX yciuyr OOIIT — 3amaya ropa3mo Oosee ciokHas,
HEXeEJIN OLeHKa NpsAMoi ctouMocTu. B ciydae ¢ HII «JlocuHslil 0cTpOB» HECOMHEHHYIO LIEHHOCTD
NPEJCTABISAIOT TaKUe HSKOJIOTMYecKHe (YHKUIUH, KaKk JeTOHMPOBAaHHME YTJIEKHCIOro rasa,
peryaupoBaHUE  BOJHOTO  pPEXHMMA, COXPAaHEHME MECTOOOMTaHMH  KMBOTHBIX, a TaKXe
0310pOBHUTENBHBIN 3PdekT oT pekpeannu. [lepeunciennsie QyHKIMH €CTECTBEHHBIX KOCHCTEM
napka npuoOpeTaroT Bce OOJIBLIYI0 3HAYMMOCTh B YCIOBHMSIX COBPEMEHHBIX BBI30OBOB — OT
MEHSIOLIErocss KJIMMara J0 YBEIMYEHHsS YMCIEHHOCTU HacejaeHus IaHeTsl. HecMoTps Ha
JUCKYCCHOHHOCTh NPUYMH TJOOAJBHBIX H3MEHEHHUH (QHTPONMOTE€HHBIX WM TPHPOJHBIX),
yBEJIMUEHUE KOHIEHTPAllMd NapHUKOBBIX Ta30B pPACCMaTpPUBAETCSl B KauecTBE JOKa3aHHOU
IIPUYMHBI pOCcTa TeMIlepaTypsl Bo3ayxa. He cunras BogsgHoro napa, CO, 3aHMMAaeT OOJIBLIYIO OO
B COOTHOILIEHUU MMapHUKOBBIX a30B, B CBSI3U C YEM JICIOHUPOBAHUE YIIepoia B XOJ€ MPUPOTHBIX
IIPOLIECCOB BCE YalllE PACCMAaTPUBAECTCS KaK CYIIECTBEHHAas BbINOJa OT IPEJOTBPALICHHOIO
SKOHOMMYECKOTO0 yuiepOa. HanmonanbHelil napk «JIocHHBIN OCTPOBY, OOJBIIYIO YaCTh TEPPUTOPUU
KOTOPOTO 3aHMMAIOT JIECHBIE 3€MJIM, BBICTYNAET B JAHHOM KOHTEKCTE B KadyeCTBE NPUPOJHOTO
pe3epByapa, MOTJIOLIAIOUIEr0 aTMOC(EPHBIN yriaepod. B cBA3M ¢ TeM YTO €CTECTBEHHBIE JIECHBIE
HacaXAeHus o007anaroT OosbLIeH CIOCOOHOCTBIO K JETIOHMPOBAHUIO, HEKENH HCKYCCTBEHHBIE,
posib «Jlocunoro octpoBa», kak u apyrux OOIIT, mpeacTaBleHHBIX JIECHBIMH JKOCHCTEMaMH,
Oyzner Bo3pacTaTb C TEUEHHEM BpPEMEHM. YUMTHIBAas, YTO aHAJIW3 COBPEMEHHOI'O COCTOSHHS
9KOCHUCTEMHOI'0 NOKPOBa M €ro JTWHAMUKU IO BIUSHUEM KIMMATUYECKUX W3MEHEHUU SIBISETCS
OCHOBOHM ympaBieHus npupozononbzoBanueM (Kyspmuna, 2017; Ilakuna u np., 2019), onenka
POJIM SKOCUCTEMHBIX (QYHKIUI NMPEeACTaBIsAET COO0N BaXKHOE YCIOBUE UX COXPAHEHUS.

Beie Obi10 OTMeueHO, uTO Ha Tepputopuu «JlocmHOro octpoBa» mpouspacraioT 8464 ra
€CTECTBEHHBIX JIecOB. lcmomp3yd wnMerommecs AaHHbIE O MOpogHOM cocraBe jecoB HII u
PYKOBOACTBYACh IIOKa3aTeNsIMM, NPHUBEIEHHBIMM B orderax mnporpammsel MIOHUK mno
HaIlMOHAJBHBIM KajacTpaMm mapHuKoBbiX razoB (IPCC, 2006), Mbl ouieHHMIM 3amackl yriepoja B
¢duToMacce mopoj, MPOU3PACTAIOIIMX Ha H3ydaeMod TeppuTtopuu. CoriacHo NpenBapUTEIbHBIM
OlLlIeHKaM, | rexTap jieca Ha TEpPUTOPUH MapKa B CPeIHEM aKKyMYIHpyeT okojo 90 TOHH yriepona
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v 329 ToHH yraekuciaoro rasa. CooTBETCTBEHHO, B I'0Jl TAPKOBBIE Jieca JENOHUPYIOT 21.4 ThIC. T
yriepoga win 78.3 Teic. T CO;. YuursiBas, 4To cTouMocTh 1 ToHHBI CO, Ha MUPOBOM pPBIHKE
coctasisieT 5.9 nomt. CIIA/rox (State of ..., 2013), o6mas crouMoCcTh (YHKIUU JACTTOHUPOBAHUS
yraepona 3kocucremMamu HIT «Jlocunbiii octpoB» 3a rox cocraBisier 34.9 muiH. py0. wuimum
(11 conmocTaBICHHS C MEXIYyHAPOIHBIMU orleHKaMu) 462 Thic. noiui. CILIA.

He wmenee BaxHas (yHKUWS, NPUCYIIAas €CTECTBEHHBIM SKOCHCTEMaM, — pPEryJIHpOBaHHE
THIPOJIOTUYECKOT0 pekuMa Tepputopund. OIHUM U3 BapUaHTOB OIIEHKU POJIM SKOCHUCTEM C ITOU
TOYKW 3pEHHs SBISETCS pacyeT BKJIAAAa JIECOB B OOECIEYEHHE CPETHEr0I0BOrO IMPHPOCTA
MO/I3eMHOI0 (FPYHTOBOI'O) CTOKa. B 9acTHOCTH, MOCpPENCTBOM IMEpeBOJa HAA3EMHOr0 CTOKAa B
IIO/I3EMHBIH JIeca CHUKAIOT PUCK 3aTOIUIEHMSI IIPU 10JIOBOJBSIX, IOBBIILIAIOT IIOJHOBOJHOCTD PEK B
MEXEHHBI MEepUoA, MPeIOTBPALIAIOT 3a00jlauMBaHKe, YIY4YIIAlOT APEHAX I[O0YB, YTO B IIEJIOM
MOXET HMHTEPIPETUPOBATHCS KaK BBINOJIHEHHE Bojoperyinupyromeil ¢yHkoun. OrneHka
BOJOPETYJIUPYIOLIEH pOJIM JIECOB HAIMOHAJIbHOrO mapka «JIoCuHBINM OCTpOB) Oblia MpOBENEHA C
MIPUMEHEHHEM METOJUKH OIpe/IeleHUs IpUpocTa moazeMuoro croka (Jlebenes, Hexnronos, 2012).
B o6meM Buae BelWYMHA CPETHETOJOBOTO MPHUPOCTa MOA3EMHOT0 CTOKa (AS) BBITTISAIUT Kak
pasHuULAa MeXJy (AKTUUECKUM CTOKOM Ha JIECONOKPBITOM BOJOCOOpE M TEOPETUYECKUM
MO/I36MHBIM CTOKOM Ha 0e371ecHO# TeppuTopru. PacueTsl BEIMOTHAIOTCS € y4eTOM K03 PHUIIMEHTOB
pPEYHOr0 CTOKa M €ro NPUPOCTa, 3a00J0YEHHOCTH TEPPUTOPHH, a Takke Kod(pPuuneHToB,
KOPPEKTUPYIOIIUX JaHHBIE O JIECOHACAXKJEHHUSAX IO BO3pAcTy W Kilaccy OOHHUTETAa U IMOJHOTE
HACaXXJCHUM.

Jlisa mpoBeneHUs OLEHKM Ha OCHOBAHMU OOpaOOTKM KOCMHYECKHX CHHUMKOB Oblila OIICHEHA
necuctocTh Tepputopuu. Koaddunment npupocra ocaakoB (0.1) u psag apyrux kodddummeHToB
ObUTM TMPUHSATHI B COOTBETCTBMM CO CIPAaBOYHBIMU MaTepuajaMu MeTOAMYeCKUX yKa3zaHUui
(JIeGenes, Hexnronos, 2012). Bennmunna npupocTa mMoA3eMHOT'0 CTOKA ObLIa pPacCYMTaHA OTICITBHO
JUIS TPYII XBOWHBIX U JIMCTBEHHBIX JIEPEBHEB M C YYETOM ATOW BEITUYHMHBI MPOU3BENIECH pacyeT
IKOHOMHYECKOTO 3P deKTa.

Jns onpenenenuss s3xoHoMuYeckoro sddekra oTr AaHHOW (QYHKIUH Jeca HeoOXOIuMOo
OIIPE/IENINTh SKOHOMHUYCCKHil SKBUBANCHT — cTonMocTh 1 M° Bomel. C yderoM (akTopa BpeMeHH
HSKOHOMHYECKUH 3(h(HEKT MOKHO BBIPA3UTh CIETYIOLIUM 00pa3oM:

D,=ASetid;er (1),
rre ti — OpoAOJDKUTENBHOCTD 1-O0M TpyMIbl Bo3pacta JieT; di — ko3 pUIueHT JUCKOHTUPOBAHUS;
I — CTOMMOCTH (BO/HAS peHTa) | M° BOJIBL.

[Tony4yeHHble pe3ynbTaThl IPUPOCTA MTOJ3EMHOTO CTOKA U BETMYMHBI SKOHOMHYECKOT0 ¢ deKxTa
MIpUBE/CHBI B Ta0IHIIE 4.

Ha ocHoBaHuM AaHHOro mojaxoja ObUT MPOM3BEAEH pacyeT CTOMMOCTH BOJOPErYIHpPYIOLIeH
GyHKIMM Jleca 7S KaXI0H BO3pAacTHOM IpymlIbl XBOWHBIX M JIMCTBEHHBIX JiecoB. [laHHBIE IO
IUTOIIAJSIM JIECHBIX TEPPUTOPHM, 3aHATHIX KaXJO0W M3 PAacCMOTPEHHBIX IMOPOJ JIEPEBbEB, ObUIM
BEpU(UIUPOBAHBl C MOMOUIbI0 KOCMUYECKUX CHUMKOB U TOJIEBBIX O0OCIEIOBAaHUN TEPPUTOPHUHU.
CymmapHas croumocTh Bojoperynupytomeid gynkiuu jecoB HIT «JlocuHblii ocTpoB» cocraBuia
1.97 mapa. py0. wiu 26.7 maH. nomn. CIHIA.

Cnenyroumii 3Tanm OLEHKM SKOCHUCTEMHBIX YCIyr ObUI TOCBSILEH BbIrOAaM OT (QYHKUUU
COXpaHeHMs MecTooOuTaHMi. HanuoHanpHBIH Mapk UrpaeT OrpOMHYIO pOJb B COXPAHEHUH H
BOCIPOU3BOJICTBE KaK PEAKUX, TaK U OXOTHUYBUX BHUJOB J>KUBOTHBIX B MOCKOBCKOM pETHOHE.
OneHka MaHHOM ycayru ObUIa TpoOBeleHa C TIOMOIIBIO OMNpPEeSIeHUs] BOCCTAaHOBHUTEIBHOM
CTOMMOCTH ITOIYJIALHIA.

OCHOBHBIMU BUIaMHU MJIEKOTIMTAIOIINX, TPOKHUBAIOIIUX B MAPKE, ABJISIOTCS JIOCh, KaOaH, KyHbH
(Jracka, KyHHUIIa, TOPHOCTAH), 3asa1-0ensk, O6enka. M3 peakux W HYXIArOIIMXCS B OXpaHe BUIOB —
OpEIIHUKOBAsI COHsI, COBBI (Cepasi HEAChITh, MOXHOHOTUH CbIY), PYKOKpBUIbIE, FOTYOH, BaJIbIIHET,
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cenoin ggren (OOIIT ..., 2004). OueHka CTOMMOCTH COXPAaHEHHUs BHJOB B JAHHOM Clydae
IIPOM3BO/INIIACHE HA OCHOBAHUM y4yeTa 3aTpaT Ha BOCCTAHOBJIEHHE MOMYJISLMU B CIyyae UX YTpPaThl.
Pacuersl npousBoaunauch coriacHo «MeETOOUKE HMCUUCIEHUs pa3Mepa Bpelna, NPUUMHEHHOIO
oxoTHMYbMM pecypcam» (2011). CormacHo ei, pa3Mep Bpeaa BCIEACTBUE YHUUTOXKECHMS
paccMaTpUBaeMOro BU/1a )KMBOTHBIX BbIUUCIIAETCS 0 (hopMmyie:

Y =T+K*N (2),
rae Y — pa3mep Bpena, IPUUMHEHHOTO BCIIEICTBUE YHUUTOXKEHUS! KOHKPETHOTO BUJAa OXOTHUYbUX
pecypcos, py0.; T — Takca Ui HCUMCIIEHUS pa3Mepa Bpesia, MPUYMHEHHOTO OXOTHHYBUM pecypcam,
py6.; K — mepecuerHsiii ko3 duireHT; N — KOJIMYecTBO 0cOOeH YHMUYTOXEHHBIX OXOTHHYBHMX

pecypcoB.

Tadauua 4. 3menenue noa3eMHOTO CTOKA JJIS PA3HOBO3PACTHBIX TPYIIIT XBOWHBIX U JTUCTBEHHBIX
necoB B rpanunax HII «Jlocunblit ocTpoBy.

XBoMHBIE J1eca JIlucTrBeHHbIe J1eca
cpeaHe- npucre- CpeaHeBO03- | MpucIe-
MOJIOABIE creJible| MOJIOABIE creJible
BO3PACTHBIE | BalOIIue pacTHble | Balolme
A;;S’ 104 692 982 1199 56 548 796 926
M /ra
py%;/,ra 44168 232670 350667 |489623| 19685 150407 256127 | 368941

Jl1st o1IeHKH OBLITH KCIIOJIb30BAaHbI JAHHBIE O YHCICHHOCTH OCHOBHBIX BHUIOB MIJIEKOIMTAIOIIUX
B mapke (Jioch, kabaH, OJIEHb MSATHUCTHIN, JINCHIIA, 3as1-0elsK, Oenka), npegocrasiennsie OI'BY
«Jlocunbrit octpoBy». Tak, ansg 5ocs, momynalnus KOTOPOro B Mapke HacuuThiBaeT 42 ocoOw,
a HopMatuB cTouMocTd — 80 THIC. py0. 3a roJoBy, ymiepO oT yrparsl coctarisier 20160 ThIC. pyo.
OO0miasi CTOMMOCTh COXPAaHEHHUS MOMYNALUNA TPEICTaBICHHBIX BUIOB XUBOTHBIX B «JlocuHOM
octpoBe» cocrapisieT 84.1 miH. py0. B roa. O4eBUAHO, UYTO MOTYYEHHBIE PE3yNbTaThl 3aHUKEHBI,
MTOCKOJIbKY B UTOTOBOM CTOMMOCTH COXPAHEHHUS U BOCIPOU3BOJICTBA PEIKUX U OXOTHHYBUX BHJIOB
YKUBOTHBIX YYTEHBI JAJIEKO HE BCE aCMEKTHI IEHHOCTH WX COXpaHeHHs. B To ke Bpems momoOHbIe
OLIEHKH MO3BOJISIOT B IEPBOM MPUOIMKEHUU OLIEHUTH AP (HEKT OT TaHHOW SKOCUCTEMHOMN yCIyTH Ha
M3y4aeMOM TEPPUTOPHH.

OrneHka 030pOBUTENBHOTO 3P deKTa OT peKpealuu — elle OAHONW COCTaBISIONIEH KOCBEHHOM
CTOMMOCTH Tapka, 00ecrneuynBaeMoi 3KOCUCTEMHBIMH YCIIyraMH, — Oblia MPOU3BEAECHA C YYETOM
JaHHBIX O €ro BIUSHUM Ha pPa0OTOCIOCOOHOCTh JIIOJEH: YHCIO JHEH BpEeMEHHOMH
HETPYAOCHOCOOHOCTH COKpamaercs Ha 3.5 OHS OpH OTAbIXE Ha mpupoje B TeueHue 20 nHei
(boObineB, 3axapos, 2009). Kak Obuto moka3aHO BBIIIE, YHUCIO MOCETHUTENEH COCTABISET OKOJIO
3.2 MJIH. 4eJOBEK B T0/l. YUUTHIBAsI YUCIEHHOCTh TPYAOCIIOCOOHOTO HACEJIEHUs B COCTaBE IPYIIIbI
TMOJeH, TONB3YIOUIMXCS pEeKpeallMoHHbIME  yciyramu mapka (57%), U ypoBeHb CpeaHei
3apaboTHOM miuaTel 1o MockoBckoi obnactu (PernonanpHas ctaTucTuka ..., 2019), Obu1 paccuntan
JIOTIONIHUTENBHBIA JOXOJ 3a HEe MpoBeleHHble Ha OonpHUYHOM 3.5 nHsa. [lomoOHBIH TOIXOM
JIOBOJILHO TIUPOKO HCTIOJB3YETCS B 3apyOEKHBIX HCCICIOBAHUSX W TO3BOJISAET, KAK MUHHUMYM
B [IEPBOM MPUOIMKEHUH, 00OOCHOBATh 3HAYMMOCTh OTJIbIXa HA MPHUPOJE JUISI BOCCTAHOBIICHUS CHII
rpaxaad. CyMMapHasi CTOUMOCTb JIaHHOW SKOCHCTEMHOM YCIIYTH Tapka coctaBuia 15.8 mapa. pyo.
w 211.3 mma. pomn. CHIA, a o0mas cTOoMMOCTh KOCBEHHOTO HCIIONB30BAHMS HAIIMOHAIBHOTO
napka «Jlocunbrit octpoB» — 17938.3 mutH. py0. wmm 242.4 moH. nomwt. CIIIA.

[Ipu Bcell yCIIOBHOCTHM NHPOBEICHHBIX PACYETOB, BO MHOIOM OIpPEAENIeMON JOCTYIMHOCTBIO
HEOOXOMMBIX JAHHBIX U KOHBIOHKTYPHOCTBIO TIOJIX0JI0B, Pa3pab0TaHHBIX K HACTOSIIEMY BPEMEHH,
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MOJTyYCHHBIE OLEHKHU MOKa3aJli 3HAYMTEIbHOE MpeoliaJaHre KOCBEHHOW CTOMMOCTU NMPHPOIHBIX
O5ar, cocpeloTOYEHHBIX B T'paHUIAX HAIMOHAIBHOIO mapka «JIOCHHBIM OCTPOB» M BBIPAXKECHHBIX
gepe3 HaOOp JKOocUCTeMHBIX yciyr. CBeime 99% cyMMmapHOW CTOMMOCTH TapKa COCTABIISIFOT
HKOCUCTEMHBIE YCIYTH, MPOAYLHUPYEMbIE OJKOJOTHUYECKUMH (YHKLIUSIMH €ro IMPHPOTHBIX
KOMIUIEKCOB, U MeHee 1% — pecypcHble ycnyru (oOecrneynBarone u KyJabTypHbI€), YTO B MEPBYIO
ouepeslb ONpeleNsIeTcs NPUPOJOOXPAHHBIM PEXUMOM TeppuTopuu. boree monHasi olleHKa MOXET
OBbITh MOJYYEHA C YUETOM TaK HA3bIBAEMOW CTOMMOCTH CYLIECTBOBAHMS, AJI MPOBEACHUS KOTOPO
Takke HeOOXOIMMBI JIOTIOJIHUTENIbHBIE MCCe0BaHus. TeM He MeHee, HA OCHOBaHUU MMEIOINXCS
JAHHBIX COLMOJIOTUYECKOTO OMPOCa y>KE€ CErOJHsI MOXKHO CIENIaTh BBIBOJ O BBICOKOM COI[MAIbHOMN
3Haunmoctu HII «JIocuHblil OCTpOB» MiIs KUTENEeH peruoHa. Tak, )KUTeIn CONPENEIbHbIX ¢ ITapKOM
TEPPUTOPUN TPAKTUYECKH EAMHOIVIACHO CUMTAIOT, YTO «JIOCHHBIN OCTPOBY» HYXHO CIELHUAIBHO
OXPAaHSITh: MOJIOKHUTEIHLHO HA BOTIPOC O HEOOXOAMMOCTH coOXpaHeHus: oTBeTuiiu 94% (puc. 3).

Cuuraere s Bbl, 4T0 HII Jlocunbiii OcTpoB HY:KHO
CHenHaJIbHO COXPAHSITH?

l,[[a

u Het

Puc. 3. PacmpenerneHue OTBETOB PECIOHJIECHTOB Ha BOINPOC O HEOOXOAMMOCTH COXPaHEHUS
HIT «Jlocunsrit octpoBy. Fig. 3. Distribution of responses to the question about the need to preserve
the “Elk Island” National Park.

MOXHO 3aKITIOYHUTh, YTO OOJIBIIIMHCTBO PECIOHJEHTOB MMEET OMOIEHTPUYECKOE HEHHOCTHOE
BOCIIPUSITHE HAUMOHAIBHOTO MapKa, YTO YKAa3bIBA€T HA BBICOKMH YPOBEHb HKOJIOTHYECKOU
OTBETCTBEHHOCTH TPAXIAH, UX CTPEMIIEHUE K COXPAHEHUIO IIPUPOIAHBIX TEPPUTOPUI U YIYUILLIEHUIO
9KOJIOTHUECKON OOCTAaHOBKM B pervoHe. Takoe OTHOIIEHHWE B IIEJIOM XapaKTEPHO IS JKUTEIeH
KPYITHBIX TOPOIOB.

BrIBOabI

[IpoBenenHoe WccnenoBaHWE TOKA3ajo, YTO CTPYKTypa OOmEed SKOHOMHUYECKOH CTOMMOCTH
HKOCUCTEMHBIX YCIYyr TapKka B IEJIOM HMMEeT 4epThbl, XapaKTepHbIe Ui 0CO00 OXpPaHAEMBIX
TeppuTOopuii: HauOosblIash YacTb CTOMMOCTH (okosno 60%) NpUXOOUTCS Ha KOCBEHHbIE
HKOCHUCTEMHBIE YCIIYTH, TOTJJa KaK CTOMMOCTh MPSMOT0 UCIOIb30BaHUs cocTaBiseT MmeHee 1%, uTo,
6e3ycioBHO, o0OBscHsercs npucyumm  OOIIT  npuponoxpaHHsIM — pexxuMmoM.  BaxHoii
0COOEHHOCTBIO, TOJYEPKHUBAIONIEH COIUATBHYI0 3HAYUMOCTh MapKa, SBISIETCS BBICOKAs OIS
CTOMMOCTH CYIIECTBOBAHUSA B CTPYKType 001mel skoHoMuueckoi cronmoctu (40%).

Hanuonaneueiii napk «JIOCHHBI OCTPOB» BBIINOJHSET YPE3BbIUANHO Ba)KHBIE COILHAIBHO-
HKOJIOTHYECKHE (PYHKIMH, oOecreyrBas HAceJEHHE PETHOHA YHCTBIM BO3AYXOM ITOCPEICTBOM
MOTJIOIIEHUS OOJIbIIeH YacTH BEIOPOCOB OT aBTOTPAHCIIOPTA, PETYIUPYS TUAPOIOTHUECKUN PEKUM
TEPPUTOPUHU, CIOCOOCTBYS COXpaHEHHMIO OmopasHooOpa3us. Bxmag mapka B yiIydiieHue
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JKOJIOTUYECKOM CHUTyallud W MOAJAEpKAHUE 310pOBbs MECTHOTO HACEICHHUS, a Takke
IIpeJOTBpalleHue yiepda OT HEraTUBHOIO aHTPOIOI€HHOIO BIIMSHUS BBIPAXKAETCS 3HAYMTEIbHOU
CyMMOH — OKosio 18 mipa. py0. B rofl, YTO SBISETCS AONOTHUTEIBHBIM apryMEHTOM B TOJIB3Y €T0
COXPAaHEHHA M DPa3BUTHUSA. 3HAUEHUE IapKa IOATBEPIKAACTCS pEe3yJIbTaTaMU COLMOJOTHYECKOIO
OIIpOca: HaceJeHHE BBICOKO LIEHUT caM (PaKT CyliecTBOBaHMs napka «JIOCHMHBIN OCTPOB» U rOTOBO
y4acTBOBaTh B €r0 JAJIBHEHUIIEM COXPAHCHUH.

Pe3ynbrarel nccnenoBaHus HarjsAHO MOATBEPKAAIOT BAXKHYIO POJIb HALMOHAIBHOIO IapKa
«JIocuHBIN OCTPOB» B NOAJEPKAHUU DKOJOTMUECKOIO PABHOBECUS M KaueCTBA KU3HHU HACEIICHMS
pEeruoHa, a BbIBOJBI, CIEIaHHBIE HA OCHOBE OLICHKH KOJOTHYECKHUX YCIYT TEPPUTOPHH, SIBIISIOTCS
OCHOBaHMEM Ui  COBEPLICHCTBOBAHUSA  JKOHOMMYECKHMX  MEXaHU3MOB  YIPaBJICHUSA
IIPUPOAOINOJIB30BaHUEM U TEPPUTOPUANIBHBIX CXEM Pa3BUTHS MOCKOBCKOIO PETHOHA C aKLIEHTOM Ha
npuopureTHocTh coxpanenus HII «JIocuHbIi ocTpoBY.

CIIMCOK JIMTEPATYPBI

banayxui O.®., Ilanacosckuu FO.B., Yynuc A.B. 1989. DKkoHOMMKA U OpraHU3aIUsl OXPAHIEMbIX
MPUPOAHBIX TeppuTopuii. M.: Arponpomusaar. 192 c.

Fobwines C.H., 3axapos B.M. 2009. Dkocucremusie yciayru u 3koHoMuka. M.: OOO «Tunorpadus
JIEBKO». NHctuTyT yeroituusoro pazsutus. LienTp skosnornueckoit nonuruku Poccun. 72 c.

3aeaockan A.B., Hukxonaesa A.E., Caxcuna B.A., Inunenox T.HU., Illysanoea O.A. 2017.
OKOHOMUYECKas OLIEHKAa IPUPOAHBIX PECYypcoB M 3KOCHCTEMHBbIX yciayr Kponorkoro
3anoBeannka u KOxuHo-Kamuarckoro 3akaznuka. [lerpomasnosck-Kamuarckuii: Kamuarnpecc.
244 c.

Wudopmannonno-toproeeiid  mopran  «JlecHoir  pecype». 2012 [DaekTpoHHBIH — pecypc
https://woodresource.ru (nata oopamenus 26.01.2020)].

Kapnyxuna H.B., Kucenesa B.B., Tpugonosa T.B. 2013. Ucnonp3oBanne ['MC nmns omeHkw
TE€XHOT€HHOM JAMHAMMKH JaHAmAa(TOB BepxHe-ay3ckux 0oiot // Camapckas Jlyka: mpoOiaembl
peruoHanbHOM U riodanbHol 3xkonoruu. T. 22. Ne 4. C. 5-13.

Kysomuna JK.B. 2017. JluHaMUuYecKue HU3MEHEHMsS SKOCHUCTEM W BONPOCHI HUX OLEHKH //
OxocucTembl: dkojorust u guHamuka. T. 1. Ne 1. C. 10-25. [OnexTpoHHBIH pecypc
https://ecosystemsdynamic.ru/ (gata obpamenus 20.01.2020)].

Jlebeoes FO.B., Hexnwoooe HU.A. 2012. OueHka BOJOOXpPaHHO-BOJOPETYIHUPYIOLIEH pOJIM JIECOB.
Mertoanueckue ykazanus. ExarepunOypr: YIJITY. 35 c.

Hanmonanenass Crpaterusi coxpanenust OuopasHooOpasuss Poccum. 2002. M.: Munucrepctso
IIPUPOJHBIX pecypcoB U 3kosorun Poccuiickoit @enepannu. 129 c.

Hanmonaneneiii mapk «Jlocunsiit octpoBy». 2006 [DnextponHbiii pecype http://elkisland.ru/ (nata
obpamenus 03.05.2020)].

OOIIT P®.  UHpopmanuoHHo-cripaBouHass  cuctema. 2004  [DnexTpoHHBIH  pecypc
http://oopt.info/losiny/index.html (nara o6pamenus 02.12.2019)].

Iakuna A.A. 2018. CouunanbHO-3K0JIOTHYECKUE PYHKIIMU SKOCUCTEM U UX POJib B (HOPMHUPOBAHUU
MEXaHU3MOB YIPaBICHUs MPUPOAONOIb30BAHUEM peruoHa // ['eononuTuka u s3KoreolMHaMHuKa
peruonoB. T. 4. Ne 4. C. §82-88.

Ilaxkuna A.A., Tynvckasn H.H., Kapnaywenko A.A. 2019. DKOJI0T0-3KOHOMHYECKOE
kaptorpadupoBanue Pecniyonuku Tatapctan // I'eone3ust u kaptorpadus. Ne 1. C. 146-155.
ITpuka3 MunucTepcTBa NPUPOIHBIX pecypcoB oT 8 nexadpst 2011 roma Ne 948 «OO0 yTBepkaeHUU

Meronvkn UMCYMCIIEHHsST pa3Mepa BpeAa, NPUUMHEHHOTO OXOTHUYBMM pecypcam». 2011
[Onextponnblii  pecypc  http://docs.cntd.ru/document/902319937  (mata  oOpameHus
14.03.2020)].

PernonansHast cratuctuka. @enepanbHas ciayx0a TocyaapcTBeHHOM cratuctuku. 2019

OKOCUCTEMBI: 5KOJIOI'MS U INUHAMUKA, 2020, Tom 4, Ne 3



JIEJIbKOBA, [TAKUHA 179

[DnexTponHsIii pecypc https://www.gks.ru/regional statistics (nata oopamenus 18.03.2020)].

Tumoxuna FO.U., Kanyyxosa H.H., Tonyoesa E.HM. 2017. OneHka 3KOCHCTEMHBIX (DYHKITHI
BOJHOOOJIOTHBIX YTrOJWH 0CO00 OXpaHsAeMBbIX NPUPOAHBIX Tepputopuii Kaszaxcrana //
DxocucTemsl: 3kosiorus u nuHamuka. T. 1. Ne 4. C. 45-58.

denepanbHas ciy:xk0a JecHOro xo3siictBa Poccun. «OCHOBHBIC TIOJOXKEHHUS O JIECOYCTPOMCTBY
HallMOHAIBHBIX MNPUPOAHBIX MapkoB Poccum» or 7 wurons 1993 r. [DnekTpoHHBIH pecypc
http://docs.cntd.ru/document/9015073 (nara ob6pamenus 14.03.2020)].

@denepanbhblii 3ak0H Ne33-D3 «O06 0co00 oXpaHSEMBIX MPUPOJHBIX TEPPUTOPHUSLX» OT 14 mapra
1995 r. [Dnexrponnsnii pecype http://docs.cntd.ru/document/9010833 (mata oOparmieHus
14.03.2020)].

Costanza R., Daly H. 1992. Natural Capital and Sustainable Development // Conservation Biology.
No. 6. P. 37-46.

De Groot R.S., Fisher B., Christie M., Aronson J., Braat L., Gowdy J., Haines-Young R., Maltby E.,
Neuwville A., Polasky S., Portela R., Ring 1. 2010. Integrating the ecological and economic
dimensions in biodiversity and ecosystem service valuation // The Economics of Ecosystems
and Biodiversity: Ecological and Economic Foundations / Ed. P. Kumar. Earthscan, London.
P. 9-40.

Iniesta-Arandia 1., Garcia-Llorente M., Aguilera P., Montes C., Martin-Lopez B. 2014. Socio-
cultural valuation of ecosystem services: uncovering the links between values, drivers of
change, and human well-being // Ecological Economics. No. 108. P. 36-48.

IPCC. 2006. Guidelines for National Greenhouse Gas Inventories [DIeKTpOHHBIN pecypc
http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html (mata o6pamenus 12.03.2020)].
Millennium Ecosystem Assessment. 2005. Ecosystems and Human Well-being // Synthesis Report.

Washington DC: Island Press. 160 p.

Payment for Ecosystem Services. Ecological Economics and Human Well-Being. 2009 /
Eds. P. Kumar, R. Muradian. Oxford and New York: Oxford University Press. 308 p.

State of the Voluntary Carbon Markets. Maneuvering the Mosaic. 2013 [DnekTpoHHBIN pecypc
https://www.forest-trends.org/publications/maneuvering-the-mosaic-state-of-the-voluntary-
carbon-markets-2013/ (nata o6pamenus 23.01.2020)].

The Economics of Ecosystems and Biodiversity, TEEB. 2008 [DnexTpoHHBIN pecypc
http://www.teebweb.org (nata obpamenus 25.02.2020)].

OKOCHUCTEMBI: 5KOJIOI'A U INHAMUKA, 2020, Tom 4, Ne 3



ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2020, Vol. 4, No. 3, Pp. 180-192

== METHODS OF SUSTENANCE AND RESERVATION OF ECOSYSTEMS ———
AND THEIR COMPONENTS

UDC 574.2

ASSESSMENT OF THE “ELK ISLAND” NATIONAL PARK’S
ECOSYSTEM FUNCTIONS

© 2020. A.K. Lelkova, A.A. Pakina

M.V. Lomonosov Moscow State University, Faculty of Geography
Russia, 119991, Moscow, Leninskie Gory, 1. E-mail: alla-lelkova@yandex.ru, allapa@yandex.ru

Received July 20, 2020. After revision August 30, 2020. Accepted September 01, 2020.

The role of ecosystems’ functions produced by specially protected natural territories is increasing
under constantly growing anthropogenic pressure. It is necessary to identify these functions and assess
their contribution to ensuring a high quality of people’s life, especially, from the point of their
“competitiveness” comparing to other benefits of natural origin. The “Elk Island” National Park is the
largest undisturbed natural site in the vicinity of Moscow, which strongly affects the regulation of the
local and regional natural processes. The park’s providing services are presented by limited timber
harvesting, licensed fishing, wild plants and non-wood forest products harvesting, as well as by the
function of genetic resources storing. Regulating functions include control over the flows of substance
and energy, together with air and water quality, as well as habitat conservation, pollination, biological
control, etc. The park’s most demanded functions are recreation and tourism development from the
group of cultural services. The assessment of ecological services produced by the natural ecosystems
of the “Elk Island” was based on the theory of total economic value, which helps to monetize the
benefits received by society from specially protected natural areas, taking into account the direct and
indirect use of natural goods and the maintenance cost of the park’s territory. As a source materials for
the study region we used statistical data, results of our field researches that took place in 2019-2020,
data of a sociological survey, official materials of the “Elk Island” National Park and satellite images
for the said area. The obtained estimations of the direct and indirect costs of the park’s services
confirmed the prevalence of indirect cost due to the strict nature protection regime of the territory and
its significance as a recreation site. Also, we based our conclusion about high socio-ecological value
of the “Elk Island” on the data from the sociological survey: the residents of the region almost
unanimously believed that this park should be preserved within its current borders.

Keywords: national park, Elk Island, ecosystems’ functions, economic appraisal, concept of total
economic value.
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Under the constantly growing anthropogenic load, especially in the urbanized territories with
high population density, the specially protected natural areas (SPNA) are almost the last pieces of
native nature. Therefore, the ecosystems natural functions are significantly important. In the recent
years researchers have become more and more interested in their identification and assessment of
their role in provision of the high life quality for society. Generally, it means assessment of
significance of ecological functions in the natural complexes to confirm their “competitive ability”
among the diverse goods of natural origin (Pakina, 2018; Timokhina et al., 2017). So, the most
attention is paid to the “ecological services”, which are the ecosystem properties that define their
usefulness, i.e. their ability to satisfy human needs.

It is interesting to note that “ecological services” term was previously used as a metaphor, and
only when the concept of nature capital (Costanza, Daly, 1992) started spreading in the scientific
community, the term became an analytical tool to identify connections between ecosystems
preservation and human wealth (Iniesta-Arandia et al., 2014). This change of its meaning can be
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explained; in the market economic the material products of ecosystems are considered as goods,
while the non-material ones are called services. Therefore, ecological functions of natural
ecosystems are features of ecosystems to produce so-called “ecological services”, the value of
which has been already proven to the society; however the methods of their classification and
assessment still require some improvement.

So, the “ecological services” (ES) are the complex of material and non-material goods that
society receives from ecosystems. Along with the material ones, such as clean air, fresh water, food
and fuel, the ES include some non-material goods, such as erosion and flooding protection for the
lands, climate regulation, pollination of agricultural plants and some more, as well as a spectrum of
possibilities for cultural, moral, scientific and recreational activities (De Groot et al., 2010).
Therefore, the literature usually defines the “ecological services” as a contribution that ecosystems
structures and functions (together with other factors) make to human wealth (Bobylev, Zakharov,
2009), essentially representing a possible interpretation of the role that ecological functions of
nature play in the market relations.

To this day some classifications of ecological services have been developed. For example, in
the “National Strategy for Biodiversity Preservation in Russia” (2001) there are 4 groups of life-
supporting functions of biological diversity: productive (production of biomass which is taken from
the ecosystems for human use), environmental (support of biogeochemical cycles, gas balance and
atmospheric humidity, formation of stable hydrological regime in the territories), informational, and
spiritual-aesthetical (information valuable for humans and some other non-material goods).
The classifications created by the international project “The Economics of Ecosystems and
Biodiversity” (TEEB, 2008), the report “Millennium Ecosystem Assessment” (2005) and others are
also widespread. According to classification data, the grouping of ecological services by their
characteristics can be carried out the following way (table 1).

Table 1. Ecological services classification by their main characteristics (Millennium Ecosystem
Assessment, 2005).

Group of services Characteristic Services
.. Material or energetic result of | production of food, fiber, fresh water,
Providing . .
ecosystems functioning fuel and genetic resources

—regulation of air quality, climate,
hydrological regime and erosion
processes

— water filtering

— pollination

— cultural diversity

— spiritual and religious values

— knowledge systems

— educational values

— aesthetical values

— recreation and ecological tourism

Profits of ecosystems

Regulati i
egulating processes regulation

Non-material profits obtained
Cultural by humans during the straight
interaction with ecosystems

— soil formation
— nutrient cycle
— water cycle

— photosynthesis

Support of processes
Supporting necessary for production of
other ecological services
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The peculiar thing about SPNA is their ability to preserve usually unique and irreplaceable
ecosystems which are a powerful source of ecological services. The main part of these services
structure plays regulating, supporting and cultural roles, because in the territory of SPNA the
agricultural activities are limited. For the same reason, the contribution of the specially protected
areas to the direct provision of wood, food and medical raw material is relatively small. Meanwhile,
the regulating and supporting SPNA services keep the profit flowing to the population of the
adjoined territories; it is the maintenance of environment quality, of resource base for fishing,
hunting and other ways of biological resources utilization. The confirmation of these profits
produced by SPNA was found in the works of the Russian scientists even in the 1980s (Balatskiy
et al., 1989) and is still studied today.

Ecosystems Functions of the “Elk Island” National Park

The “Elk Island” National Park is the largest undisturbed massif of natural ecosystems nearby
Moscow. It significantly affects regulation of the local and regional natural processes, improving
the ecological situation and life quality of human population. The classification of ecological
services provided by SPNA can be seen above, divided into 4 groups by their functions: productive,
environmental, informational, spiritual-aesthetical. The analysis of the “Elk Island” territory
showed that the range of ecological services provided by its natural complexes functioning is
traditionally wide, which is determined by its relatively undisturbed ecosystems on the one hand,
and high demand for most of its functions due to the park location on the other (table 2).

Table 2. Ecosystem services of the National Park «Elk Island».

No. Group of services Services
1 — fibers (wooden and non-wooden forest products);
2 Providing — food forest resources;
3 — genetic material
4 — water regulation functions;
5 — regulation of air quality (carbon dioxide depositing);
6 . — pollination;
7 Regulating — biological control;
— preservation of habitats and conditions for the rare and
8 agriculturally valuable wild animal species
9 — photosynthesis;
10 Supporting — soil formation;
11 — regulation of energy streams and nutrients
12 — recreation;
13 — scientific value;
14 — educational value;
15 Cultural — aesthetical value;
16 — spiritual value;
17 — healthy impact of recreation

Within the boundaries of the “Elk Island” its providing services are represented by the very
limited possibilities of wood harvesting, licensed fishing, wide plants and non-wooden products
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harvesting. And yet all of them are more or less put into use, for recreation activities in particular,
which are common in the national park due to its protection status. The more significant is its
function of genetic resources preservation; genetic data contained in the natural complexes is the
main condition of the regional biodiversity preservation.

The regulating functions of the park are represented primarily by regulation of energy streams,
local climate (through carbon dioxide depositing as well), air and water quality. Moreover, habitats
and conditions preservation for the rare and agriculturally valuable species of wild animals, as well
as pollination and biological control (of pests population) are very important. Along with the
regulating functions of SPNA the supporting ones are used by society indirectly, so usually they
remain unnoticed, while being realized during the most significant functions of ecosystems.

The “Elk Island” is located in the slightly wavy plain of the southern slope of the Klin-Dmitrov
Ridge. The most of its territory (more than 80%) is covered with forests of the southern sub-zone of
mixed forests (Karpukhina et al., 2013). A significant area of the park is occupied with extremely
humid soils and thick network of rivers, lakes and ponds (photo). The main water bodies are the
Yauza River with its left inflow Ichka and the Pekhorka River. The Yauza flows out of the large
Mytishchi Bog, which was used for the long-term peat digging. In the Yauza and its inflows valley
the low bogs are prevalent, while the high ones are widespread on the watershed elevations.

Photo. Torfyanka Lake in the «Elk Island» National Park (photo by A. Pakina).

The most noticeable functions of the “Elk Island” are recreation and tourism; thus, the
ecological services from the cultural category are also represented well enough. Diverse forest
sceneries, abundance of water bodies and valleys of small rivers and good accessibility for vehicles
make the park an attractive place for mass tourism.

The park provides a variety of educational and entertainment projects. It has 8 ecological
centers, including an arboretum and an Elk Biostation, and offers 10 routes for sightseeing on the
eco-trails, 2 historical museums of Russian everyday life, ecological quests and entertainment
programs (National Park ..., 2006). Aside from the direct good impact of recreation, the guests also
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receive an indirect healthy effect from visiting the park. The exploratory and educational values are
also considered as cultural services, which the park provides. The “Elk Island” works with other
organizations to carry out some researches; students from Moscow and Moscow Region do their
internship in the park. The scientific workers of the park consult and lecture on history and natural
features of the “Elk Island”. It is also worth noting that the aesthetical value of this territory is very
high, providing the possibility of spiritual enrichment.

Considering the wide spectrum of ecological services, the territory of the park can be called
heterogeneous. The variety of services in different parts of the “Elk Island” depends on the nature
protection regime. According to the functional zoning of the park, it has 5 zones with individual set
of ecological services (fig. 1):

e protected and specially protected zones with regulating functions prevailing (carbon dioxide
depositing, water regulation, habitats preservation);

e agricultural zones and areas of protected historical-cultural objects with cultural functions
prevailing (recreation, its healthy impact, spiritual value);

e recreational zone with the full range of ecological services (providing, cultural and
regulating).

We should also emphasize that carbon dioxide depositing and regulation of ground waters take
place everywhere around the park, regardless to one specific functional zone. Moreover, the entire
territory is of high spiritual value, although the profits of ecological functions, providing the so-
called “cultural services”, are mostly pronounced in the functional zones where the constant
presence of big amount of people is supposed; these are the areas of protection of historical and
cultural objects and agriculture. In the areas with limited access (protected and specially protected
zones) the producing of regulating ecological services comes to the fore.

{— ) 1 T T Y 4 Y cara -
egend '
2 ‘ N
Functional zones: 6 Ecological services:
Recreanonal zone Providing Regulating
B Agrcultural zone B Wood Carbon dsoxide depositing

Protected zone

I Wild plants | Water regulation
Specially protected zone
B Habitats preservation

Zone of protected Cultural
historical-cubtural objects Recreation
Other: Healthy impact of recreation N M -~
Boundanies of the “Elk Island™ Spiritual value
O
z

Balashikha*

Fig. 1. Prevailing groups of ecosystem services in different functional zones of the «Elk Island»
National Park.
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Materials and Methods

To assess the ecological services, produced by the natural ecosystems of the park, we used the
concept of total economic value. It allowed us to monetize the profits that society receives from the
existence and functioning of the specially protected natural areas, considering the direct and indirect
utilization of natural goods and the cost of the territory. The cost of direct utilization was assessed
with the method of direct market-based valuation (method of market prices); the cost of indirect
utilization was assessed with the methods of alternate value, benefits transfer, substitution method
and conversional-volumetric method. The cost of existence was calculated with the method of
subjective estimation of the population’s readiness to pay for preservation of the territory in its
original state. All calculation proved the prevalence of the indirect cost of natural goods utilization
in the territory of the park, which corresponds with the already existing estimations carried out in
other local and foreign SPNA (Zavadskaya et al., 2017; Payment for ..., 2009) and established the
necessity to preserve natural complexes due to their ecological significance.

The source materials for our assessment were the public statistic data of the research region,
results of field studies that we carried out in 2019-2020, sociological survey data, obtained through
Internet and “Google.Forms” service, materials from the official web-page “National Park Elk
Island” (2006), satellite imagery for the research territory, and methodical works, such as
“Guidelines for National Greenhouse Gas Inventories” (2006), “Methodology for Calculating the
Amount of Harm Caused to the Hunting Resources” (2011), methodical guidelines for “Assessment
of Water Protection and Regulation Role of Forests” (Lebedev, Neklyudov, 2012), etc.

Results and Discussion

Assessment of Direct Cost of Ecosystems Functions. In this work the cost of natural goods
direct utilization are the benefits obtained from the direct use of resources of the park’s natural
complexes. According to the accepted approaches, this cost includes the cost of wood and wild
plants stocks and implementing of recreational function.

Cost estimation of wood stocks was made on the basis of data on the area covered with forests,
which is 8464 ha. The dominant species are birch, linden, pine and spruce. According to the current
legal system, every forestry activity within the boundaries of SPNA aim to preserve and increase
the ecological, scientific, recreational and cultural values of natural complexes and objects (Federal
Law ..., 1995). As the regulations of the “Elk Island” National Park state, the clear and partial
cuttings of mature and overmature forests are forbidden in its territory. The cuttings carried as part
of forest maintenance are scheduled according to the “Rules for Forest Maintenance”, approved by
the Ministry of Natural Resources and the Environment of the Russian Federation, No. 185,
07/16/2007. Therefore, we assessed the benefits of wood harvesting in the park with the method of
market prices, i.e. calculating the value of the wood, subjected to the annual sanitary cutting.
We took into account the data provided by the forestry regulations for the “Elk Island” National
Park concerning the amount of sanitary cuttings (Federal Forestry ..., 1993), market prices of
different wood species (Informational and Trading ..., 2012), and generally accepted amounts of
production costs of wood harvesting (Tikhonova, 2018), and estimated the benefits of wood
harvesting. An example of estimation for some wood species is shown in the Table 3.

Considering the diversity of wood species in the park, the annual allowable amount of their
harvesting and production costs, the net benefit of wood harvesting in the territory of the
“Elk Island” was about 650 thousand rubles per year.

The cost of wild plants was estimated the same way. Due to the absence of data on their stocks
in the territory of the park, we used the survey data, which showed that the average volume of forest
food resources is 0.3 kg/human for berries and 2 kg/human for mushrooms. Wild plants in the park
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are harvested by 10% of the total amount of respondents, excluding Moscow residents. After
interpolating the data on the total population of the nearest cities of Moscow Region (Shchyolkovo,
Mytishchi, Balashikha and Korolyov) and considering the production costs of wild plants
harvesting (35% of selling price; Zavadskaya et al., 2017), the potential cost of provisioning people
with forest food resources was estimated as 27.7 million rubles/year.

Table 3. Wood harvesting costs in the «Elk Island» National Park.

Annual allowable Market price of Value of Net benefits of
Wood amount of wood 1 m’® of wood, production costs, | wood harvesting,
harvesting, m’ rubles/m’ rubles/m’* rubles
Birch 373.8 2040 1734 114383
Linden 24.2 2800 2380 10164
Aspen 52 1260 1071 9828
Spruce 324.4 2700 2295 131382

Notes to table 3: * — production costs of wood harvesting are considered 85% of its implementation
cost.

A large share of the direct cost of the park is the cost of its ecological services that maintain its
recreational significance. We already mentioned that due to its location in a highly urbanized
region, the “Elk Island” is very recreationally attractive for the people from the nearest settlements.
To determine the demand for its recreational resources, we also used the survey data, according to
which the park was visited by 96% of respondents, while 24% of them visited it weekly (fig. 2).

How often do you visit the park?

11%
B Almost daily
0
13% Once a week
Once a month
9%

Several times a year

B Once a year

34%

Fig. 2. Distribution of responses to the question about the frequency of visiting the «Elk Island»
National Park.

To assess the benefits of recreation, obtained during the implementation of the park’s
ecological functions, we used the method of market prices. In the “Elk Island” the benefits are
received primarily by the regional residents. The net benefit of the park was calculated as a
difference between the income from the ecological-educational programs made for the visitors, and
expenses on the organization of these programs. We considered that the expenses on the
organization of sight-seeing routs and educational tourism are 85% of the total income (Zavadskaya
etal., 2017).

According to the data of the “Elk Island” National Park, 42,778 visitors attended the
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educational programs in 2018. On the basis of the survey results, we calculated the percentage of
visitors who attended every program in the park. The most popular was “The Elk Biostation”
program, attended by 21% of survey participants, while the other programs were mentioned by 8 to
2% of visitors. The other popular ones were the eco-trail “Such a Familiar Forest” and ecological u
centers “Tea Party in Mytishchi” and “Peat Enterprise”. The obtained data was also interpolated to
the total amount of visitors who engaged in the paid programs, so we were able to determine the
potential income from the ecological-educational activities in the park. Considering the production
costs to organize the said programs, the recreational benefits were 2.3 million rubles/year. Since the
average readiness of the local residents to pay to visit the park is 50-100 rubles/day, we concluded
that the locals have zero consumer surpluses. Therefore, the total cost of the direct (implemented
and potential) utilization of the “Elk Island” National Park, is about 30.7 million rubles/year.

Assessment of Indirect Cost of Ecosystems Functions. It is harder to monetize the benefits from
the indirect ecosystem services utilization in SPNA than from the direct one. In the “Elk Island”
National Park some ecological functions are undoubtedly valuable, including deposition of carbon
dioxide, water regulation, preservation of animal habitats and healthy recreation impact. In the
current conditions of changing climate and increasing human population, these functions of natural
ecosystems become more and more important. Despite the controversial reasons for global changes
(either anthropogenic or natural), the growing concentration of greenhouse gases is considered to be
a proven cause of increasing air temperature. Apart from water vapor, CO; has a large share in the
ratio of greenhouse gases, and therefore carbon dioxide depositing in the natural processes is often
seen as a significant benefit from the prevented economic damage. Thus, the “Elk Island”, most of
which territory is covered with forests, is a natural reservoir absorbing carbon from the atmosphere.
Since the natural forests are more capable of depositing than the artificial ones, the role of the “Elk
Island” as well as of other SPNA with forest ecosystems, will grow with time. Considering that the
base for environmental management is the analysis of the modern condition of ecosystem cover and
its dynamics under climatic changes (Kuzmina, 2017; Pakina et al., 2019), the assessment of the
role that ecosystem functions play is an important condition for their preservation.

We already mentioned that in the territory of the “Elk Island” there are 8,464 ha of natural
forests. With the help of the available data on the local species composition and indicators given in
the “Guidelines for National Greenhouse Gas Inventories” (IPCC, 2006), we estimated the carbon
stocks in the wood phytomass in the study area. According to our preliminary results, 1 ha of forest
in the park territory accumulates about 90 tons of carbon on average, or 329 tons of carbon dioxide.
So, the park forests deposit 21.4 thousand tons of carbon or 78.3 thousand tons of CO; per year.
Considering that 1 ton of CO; is 5.9 USD/year on the world market (State of ..., 2013), the total cost
of carbon depositing in the ecosystems of the “Elk Island” is 34.9 million rubles per year or
462 thousand USD.

The regulation of hydrological regime is another important function of natural ecosystems.
One of the options to assess the ecosystems role is to calculate the forests contribution to the
average annual increase of groundwater flow. When forests transform the surface flow to the
ground one, they decrease the risk of flooding during the high water period, increase the rivers flow
during the low-flow period, prevent bogging and improve soil drainage, which can be considered as
water regulation. We assessed the forests water regulating function in the “Elk Island” using the
method of determining the groundwater flow increase (Lebedev, Neklyudov, 2012). Generally, the
value of its average annual increase (AS) is a difference between the actual flow on the watershed
covered with forest and the theoretical ground flow on the territory without forests. The calculations
were carried out, taking into account the coefficient of the river flow and its increase, the level of
territory bogging, and the coefficients that correct the data on the forests by their age, quality of
locality and stand density.

We used satellite imagery to estimate the thickness of forest cover. The precipitation increase
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(0.1) and some other coefficients were used as shown in the “Methodical Guidelines” (Lebedev,
Neklyudov, 2012). The value of ground flow increase was calculated separately for coniferous and
deciduous groups, then the economic effect was determined.

To estimate the economic effect produced by the said function of the forest, the economic
equivalent should be determined, i.e the cost of 1 m® of water. Considering the time index, the
effect can be calculated as shown below:

D;=ASet;*d;er (1),
where t; is the duration of the i-group of age; d; is the discount factor; r is the cost (water rent) of
1 m® of water.

The results of ground flow increase and value of economic effect are presented in the Table 4.

On the basis of this approach, we calculated the cost of water regulating function for each age
group of coniferous and deciduous forests. The data on the forest areas, covered with one of each
species, was verified with satellite imagery and field researches. The total cost of water regulation
in the “Elk Island” was 1.97 billiard rubles or 26.7 million USD.

The next stage was to assess the benefits from the preservation of habitats. The national park
plays a major role in preservation and producing of rare and game species in Moscow Region.
The assessment was carried out through determination of reproduction value of populations.

Table 4. Changes in groundwater flow for different age groups of coniferous and deciduous forests
within the boundaries of the «Elk Island» National Park.

Coniferous forests Deciduous forests
young | average | ripening | mature | young | average |ripening| mature
AS, m*/ha 104 692 982 1199 56 548 796 926
g, rubles/ha | 44168 | 232670 | 350667 | 489623 | 19685 | 150407 | 256127 | 368941

The main mammals of the park are elk, wild boar, Mustelids (weasel, marten, ermine),
mountain hare and squirrel. The rare species and the ones in need of protection are represented with
hazel dormouse, owls (brown owl and boreal owl), bats, pigeons, woodcock and grey-headed
woodpecker (Specially Protected ..., 2004). We estimated their preservation cost on the basis of the
population reproduction cost in case of any losses. All calculations were carried out according to
the “Methodology for Calculating the Amount of Harm Caused to the Hunting Resources”
(Methodology ..., 2011). Therefore, the amount of harm caused by extermination of a certain
species can be calculated as shown below:

Y=T*K*N (2),
where Y is the amount of harm, in rubles; T is the tariff to calculate the amount of harm done to the
game animals, in rubles; K is the recalculation coefficient; N is the amount of exterminated
individuals of game animals.

For our estimation we used the data on the population numbers of the main mammals of the
“Elk Island” (elk, wild boar, spotted deer, fox, mountain hare, squirrel), provided by the park itself.
Thus, the elk population is represented with 42 individuals, its cost standard is 80 thousand
rubles/head, and the harm in case of its loss would be 20,160 thousand rubles. The total cost of
preservation of the main species population is 84.1 million rubles/year. It is obvious that these
results are underestimated, since the final cost of preservation and reproduction of rare and game
species does not consider all aspects of their preservation significance. At the same time, these
estimations allow us to determine the effect of the ecological service in the research territory to a
first approximation.

We assessed the healthy impact of recreation, which is another part of the park’s indirect cost,
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provided by its ecological services, by taking into account the data on its effect on people’s
efficiency: the number of days of temporary disability is reduced by 3.5 after the 20-day-long
outdoor recreation (Bobylev, Zakharov, 2009 ). As we showed above, the number of park’s visitors
is about 3.2 million people/year. Considering the amount of the working-age population in the
group of people who use the park’s recreational services (57%), and the average wages in the
Moscow Region (Federal State Statistic Service, 2019), we calculated the additional income for the
3.5 days which were not spent on sick leave. This approach is used worldwide and allows, at least
to a first approximation, to justify the importance of outdoor recreation for people. The total cost of
this service was 15.8 billion rubles or 211.3 million USD; the total cost of the indirect use of the
“Elk Island” was 17,938.3 million rubles or 242.4 million USD.

While our calculations are quite conventional, which is mainly determined by the availability of
required data and conjuncture of approaches developed to date, the result estimations showed a
significant prevalence of the indirect cost of natural goods, located within the boundaries of the
“Elk Island” National Park and represented with a range of ecological services. More than 99% of
the park’s total value is made up of the services produced by the ecological functions of its natural
complexes; less than 1% are the resource services (providing and cultural), which is primarily
determined by the environmental regime of the territory. A more complete evaluation can be
obtained if a so-called cost of living is taken into account, but it also requires additional research.
Nevertheless, on the basis of the available survey data we can already conclude that the “Elk
Island” has a high social significance for the regional residents. For example, almost all residents of
the adjacent territories think that the park should be specially preserved; 94% of survey participants
agreed that the territory should be preserved (fig. 3).

Do you think that the "Elk Island'" National Park
should be specially protected?

M Yes

m No

00/

Fig. 3. Distribution of responses to the question about the need to preserve the “Elk Island”
National Park.

We can conclude that most of respondents value the national park in a biocentric way, which
indicates a high level of people’s environmental responsibility, of their desire to preserve natural
territories and improve ecological situation in the region, which is quite common for the residents
of large cities.

Conclusions

This research showed that the structure of the total economic cost of ecological services of the
park mostly has the features common for the specially protected natural areas. The main part of its
cost (about 60%) is composed of the indirect ecological services, while the cost of direct utilization
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is less than 1%, which can be definitely explained by the regime of nature protection common for
SPNA. An important feature that emphasizes the social significance of the park is a high share of its
existence cost in the structure of total economic cost (40%).

The “Elk Island” National Park plays a very important social-ecological role, providing the
locals with clean air while absorbing most of transport pollutions, regulating hydrological regime of
the territory, helping to preserve its biodiversity. The park’s contribution to improvement of
environmental situation and maintenance of health of the local population, as well as prevention of
harm caused by negative anthropogenic impact is expressed in a great amount of money — about 18
billion rubles/year; therefore it is another reason for preservation and development of the park. Its
significance is also proved with the result of a survey, showing that people value the very existence
of the “Elk Island” and are ready to help with its further preservation.

The results of our research show the important role of the park in the sustenance of ecological
balance and life quality of regional population. The results of the ecological services assessment in
the territory are a reason for improvement of economic methods of environmental management and
territorial schemes of Moscow Region development, with the preservation of the “Elk Island”
Nature Reserve being the main priority.
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B 1989-1990 rr. CoBmectHas Poccuiicko (CoBeTcko)-MOHTOIbCKas KOMIUIEKCHAs OWOJIOTHYIeCKas
skcriequmus PAH u AHM (CPMKBD) mpoBena xaprorpadupoBaHie U OIEHKY COCTOSHHS MPHPOTHBIX
9KOCUCTEM Bcell Tepputopun MoHTOoMU. ITOroM STHX KOMIUIEKCHBIX Pa0OT CTala CHHTETUYECKas: KapTa
skocucteM Morronuu B Macimrade 1:1000000, Bxmrodaromas WHGOPMAIMIO O CTETIEHH aHTPOIIOT€HHOM
HapymeHHoctH (Ecosystems ..., 1995). Ota kapTa cTaa «TOYKo#l OTcUeTay ISl JANbHEHIIIETO CIIeKEeHHS
3a COCTOSIHMEM NpUpPOAHOM cpenbl Monronuu. KapnuHanbHble cOLMANbHO-3KOHOMUYECKHE W3MEHEHUS,
npouzomnieamyre B MOHTOMUM 3a TOCHENIHUE NECATHICTHSI, MPUBEIN K MOSBIEHHIO HOBBIX U YCHUJIEHHIO
MPEeXHUX JKOJIOTUYECKUX PHCKOB, YCKOPUBIIMX JWUTPECCUOHHBIE MPOLECCHl W  HEPECTPOHKY
9KOCHUCTEMHOT'0 KOHTHHYyMa CTpaHbl. B cBsizu ¢ 3tum B 2012-2017 rr. OBIIH OCYIIECTBICHBI TIOBTOPHBIC
MOHUTOPHHTOBBIE UCCIIE/IOBAaHUS M KapTorpagupoBaHue B TOM e MaciiTabe COBPEMEHHOTO COCTOSHUS
9KocucTeM MOHroiauu. MITOroM MHOTOJETHETO M3y4YeHHs HAa3eMHBIX 3KOCHCTEM MOHTONIMHU CTall ariac
«Ecosystems of Mongolia» (2019), u3naHHbII Ha aHTIHIICKOM SI3BIKE.

CpaBuenne 3xocucteM B 1989-1990 u 2012-2017 rr. moka3ano COKpalleHHe IIOMATN MPUPOTHBIX
Ha3eMHBIX 3KocucTeM Bcero Ha 0.5%, oHAKO aHalIM3 UX COCTOSHHS OJHO3HAYHO CBUIETENHCTBYET 00
YCHJICHHM B HHUX J€rpajJlalliOHHBIX IPOLECCOB 3a 3TOT mepuoi. Tak, omanud (OHOBBIX M ciado
HapyLIEHHBIX 3KOCHCTEM COKPATWJIMCh Ha TPETh, CPEAHE HapyllIeHHble — BhIpociu Ha 44%, CHIBHO H
OYEHb CHIILHO HapyIICHHBIE — YBEIHUYMWINCH OoJiee 4eM BiBoe. [1oxoxkas cuTyalus CoXHuiIach U B CIydae
NacCTOMILETIPUTOTHBIX SKOCUCTEM.

'maBHBIME TPUYMHAMHM AHTPOIIOTEHHOW HAPYNIEHHOCTH KOCHCTEM SIBJSIFOTCS OCHOBHBIE (DaKTOPEI
BO3IEMCTBHSI XO3AWCTBEHHON IE€ATEIHHOCTH: TIEPEBHINAc, JIECHBIE IMTOXKaphl, BRIPYOKH, pacraiika, Jo0srda
MOJIE3HBIX MCKOIAEMBbIX, YBEJIMUEHHE TUIOIIAAN CETUTEOHBIX TEPPUTOPHIL.

[Tnomanpe anTponorenHsix sxkocucteM kK 2017 r. Boipocia Ha 40%. K HUM oTHOcATCS paclaxaHHbIE
3eMJIH, & TAK)KE TEXHOTCHHBIE U CETUTEOHbIE IKOCUCTEMBI.

Jnst neTanbHOTO M3y4YeHHsT MEXAaHW3MOB JAErpajallid Ha3eMHBIX SKOCHCTEM IIOJ BO3JEHCTBHEM
OCHOBHBIX aHTPOIIOTEHHBIX (PaKTOPOB, OBUTM MPOBEACHBI MOHUTOPUHIOBBIE U KapTorpaduiecKkue padoThl
B psjJie COMOHOB, Ha MOJENIBHBIX TOJUIOHaX M KIIOYEBBIX Yy4YacTKaX, pAacHoJIOKEHHBIX B 30HAX
MIOBBIIIIEHHON JKOJOTHYECKOW HANpsSKEHHOCTH. Pe3ynmpTaToM 3THX paboT SBUIIMICH KapThl 3KOCHUCTEM U
aHTPONOreHHOW HapyueHHocTH Macmtada 1:200000 u kpymHee, Takxke Bomeamue B atiac (Ecosystems
..., 2019). Takue uccienoBaHUS MO3BOJIMIN CO3/1aTh, B NATBHEUIIIEM U PACIIUPUTE PEMPE3CHTATHBHYIO
CETh MOJIETIFHBIX TEPPUTOPHA, OXBATHIBAIOIINX BCE MPUPOJHBIE PETHOHBI CTPAHbI, B HENSIX AIUTEIHHOTO
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MOHUTOPHHTIA.

Takum 0Opa3oM, comocTaBieHUe AaHHBIX, MONy4eHHBIX B 1989-1990 rT., ¢ MaTrepuanaMu HOBEHIINX
WCCIIEIOBAHUN TO3BOJIMJIO PACCUUTATh IUIOMIA/AN, 3AHATHIE B HACTOSIIEEC BPEMs Pa3TUYHBIMH THUIIAMH
9KOCHCTEM, OLICHUTh UX COCTOSIHUE U BBISIBUTH TPEHIBI TPaHCHOPMALIUH.

Knioueswvie cnosa: MoHToINMs, 5KOCUCTEMBI, BO3ACHCTBHE, IMHAMUKA, KapTorpadus, aTiac.
DOI: 10.24411/2542-2006-2020-10069

MoHronus B TOCIEIHHE ACCATUICTHS HCHBITHIBACT 3HAYUTENbHbIC M3MEHEHHUS B COLMAIBHON U
HKOHOMHUYECKON cpepax: CyIECTBEHHBIN POCT HAPOIOHACEICHUS U TIOABEM €ro 0J1aroCoCTOSHUSA, pe3Koe
YBEJIMYEHHE KOJIMYECTBA TOPOJICKUX KUTEJEH, YriyOiieHue phIHOYHBIX OTHOILEHHH, OypHOE pa3BUTHE
TOPHO/I00bIBAIOIIEH OTPACIIH, MEXIYHapOAHOIO U BHYTPEHHETO TypU3Ma, TPAaHCIIOPTHOM ceTu. BmecTte ¢
TEM, B CTpaHe BCE€ 4allle BbICKAa3bIBAETCsl 03a00YEHHOCTH SKOJOTMYECKHUMH IMPOoOJieMaMu, U3 KOTOPBIX
HauOoJyiee aKTyaJlbHbl COKpALLCHHE IUIOIIAJel KOPEHHBIX XBONHBIX JIECOB, MCTOLIEHHE NacTOMIL,
ucuesHoBeHHe BOJHBIX ucTOoYHHMKOB (Altrell, 2019; Tong et al., 2018; Nyamtseren et al., 2018).
OTH SBJIEHUS MPOUCXOAT Ha (PoHE OOIIEro MOTEIUICHUs KJIMMAaTa, YMEHBIIEHHS TOJ0BOTO KOJHMYECTBA
0CaJIKOB U Tporpeccupytoniero onycteinuBanus (Dulamsuren et al., 2015).

B koHIIe TpoIIIOro CTONMETHs Havyaiach MacmTaOHas MUTPAIHsI CEIbCKOTO HaceleHHs (0COOeHHO
U3 3aMa/IHOM YacTu CTpaHbl), II1aBHBIM 00pa3oM B YnaH-baTop, B Apyrue npoMbIIUIEHHBIE LIEHTPHI U K
MecTaM pa3pabOTKU KPYMHBIX MECTOPOXKJIEHUN TOJE3HBIX HCKomaeMbiX. OOIias 4YHCIEHHOCTb
rOpOJCKOro HaceneHus yBenuuuiach ¢ 1990 r. mo 2017 r. Ha 75% (¢ 1266.5 1o 2146.7 ThIC. 4eNOBEK).
Hamnpuwmep, nacenenue cronuisl Mouronuu, 1. Ynan-baropa, Belpocio B 2.5 pa3za — ¢ 586.2 no
1463 ThIC., a T. DpAdHATA, ABJISAIOMIETOCS OJHUM U3 KPYMHEUIINX MHAYCTPUATBHBIX [ICHTPOB CTPAHBI, —
moutu B 2 pasza, ¢ 51.2 1o 99.8 tric. (Ecosystems ..., 2019).

3a mocienHWe HECKOJbKO JIET B IKOHOMUKE MOHTOJIUM MPOU3OIUIM Ba)KHBIE CTPYKTYpHBIE
n3MeHeHus. Bo3pactaer 3HadeHHME TOPHOAOOBIBAIOLIEH OTpAciM, MPEBPATUBILEHCS B JIOKOMOTHB
9KOHOMHUYEeCKoro pocra Mouromuu. Tak, nons cenbckoro xossictsa B crpykrype BBII crpansl
cokparunachk ¢ 27.4% B 2000 r. no 10.1% B 2017 r., B TO Bpems Kak J10Jisi TOPHOJOOBIBarOIIEH
MIPOMBIIIJICHHOCTH BBIpOCcia 3a 3TOT ke mepuon ¢ 11.2 mo 24.2%. Ocobo cienyer OTMETHTH
3HAYUTENIPHOE YBEIUYEHHUE TNPEANpUATHIl Mo 3070T0a00bIYe. OOIIee KOJWYecTBO JOOBIBAEMOIO B
ctpase 3050Ta Bo3pociio ¢ 800 kr B 1991 r. go 15300 xr B 2015 r. (NSO, 2018).

[Ipy 3HAYUTEILHOM COKpAlllEHUU CEIbCKOTo HaceleHuss B MOHroauu UAET OBICTPBIA MPUPOCT
OOIIIEro TMOTOJIOBBSl JIOMAIIHEI0 CKOTa, PE3KO YyBeNW4yHMBas U 0e3 TOro BBICOKME HArpy3Kd Ha
orpaHudeHHbIe TuTomaau nacrounl. Tak, k 2017 r. ob1Iee MOroJioBhe CKOTa B CTPaHE YBEIUYHIIOCH 110
cpaBHeHMIO ¢ 1990 r. Gosee yem B 2.5 paza. OTMedeH 3HAUUTENbHBIA POCT (B 5.3 pas3a) MoroyioBbs
KO3 — CAMOT'0 JTUI'PECCMOHHO-OMACHOr0 BUJA CKOTa. DTOT POCT OOYCJOBJIEH BBICOKUM PBIHOYHBIM
CIIpOCOM Ha KamemMup. B To ke Bpemsl CHU3WICA HHTEpeC K pas3BeAECHHUIO BepOIItoJI0B, oOIiee
KOJIMYECTBO KOTOPBIX COKpaTHiIoCch Ooiiee ueM B 1.2 pa3za (Ecosystems ..., 2019).

K 1989 r. B Monronuu Obuto pacnaxano okojo 1.15 mmH. ra 3emens. M3 HHUX MakcHMaibHBIC
IJIONIAZN 3€MENb, 3aHATHIEC IMOJI MOCEBbI CEIbCKOXO3SMCTBEHHBIX KYIbTYp cocTaBisuii: B 1989 r. —
837.9 ThiC. Ta, a B 2004 r. — Bcero aub 200.5 ThIC. Ta (puc. 1).

OcraBmmecs 3emMiId JUIUTEIbHOE BpEMsl HAXOAWJIUCh B 3ajJeKHOM pexume. CuTyanus Havana
MeHsAThes mocie 2007 r., korga Obina oObsBieHa [IpaBUTENbCTBEHHAs MporpamMMa Mo TMOJACPKKE
cenpbxo3npousBoguteneit  «llenuna-3»,  HampaBieHHas ~ Ha  THOBbIIEHHE  3(H(EKTUBHOCTH
CeNIbCKOXO035HICTBEHHOTO TIPOU3BOJICTBA, B MEPBYIO OUYepe/ib, 3€PHOBBIX, KapTOdels 1 OBOLICH. Yike K
2014 r. niomanb Moj CeTbCKOXO03AMCTBEHHBIMU KyJIbTypaMu JocTuria 444.3 Teic. Ta, a BOBJICYCHHE B
ceBOOOOPOTHI 3AJIEKHBIX (M JaXKe IETUHHBIX) 3€MeNlb MOCTOSHHO MPOAOJDKAECTCS B COBPEMEHHOM
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Mounronuu. Cieyer OTMETHTbh, YTO TaKOE€ SKCTEHCHBHOE BOBJICUCHHE 3€MeEJb B PACMaIliKy, 0COOEHHO
Ha MOJTOPHBIX PaBHUHAX M CKJIOHAX Ha MOYBaxX JIETKOTO TPaHyJIOMETPHYECKOr0 COCTaBa, MPUBOIUT K
YCUJICHUIO 3PO3MOHHBIX IIPOLIECCOB U JaK€ K OMYCTHIHMBaHUIO. Tak, K HACTOSALIEMY BPEMEHHU OKOJIO
65% maxoTHBIX 3eMenb Oacceiftna CeneHru, rie COCpeloTOueHO CBbINIe 85% pacmaxaHHBIX 3EMElb,
MOJIBEPIIINCH 3pO3UH, U3 HUX 35% SBISAIOTCA cpeqHe- U cuibHOIpoaupoBanHeiMu (baxa u ap., 2018).

450000 e JIPUPOIHO-DKONOMIECKHE PETMONEY:

400000 B 3anagsslii B Xanraiickuii
350000
300000
250000
200000
150000
100000
50000
0 -

............................. IenTpajbHbIil B BocrouHnbii

1989 1994 1999 2004 2009 2014 2019
I'oawl

Puc. 1. /lunaMuka moceBHBIX MIIOMIAAeii MOHTOIMH 110 MPUPOJHO-IKOHOMUYECKOM pEruoHam (ra).

Jleca 3aHmMaror oxoso 8% Teppuropur MOHIOIMHM, NPUYPOYEHBI K TOPHBIM CHUCTEMAM U
COCpPEIOTOUYEHBI B CEBEPHON M OTYACTH LIEHTPAIBHOM YacTU CTpaHbl. B cuily ocoOeHHOCTe! KinumaTa u
AHTPOIIOTEHHBIX HArpy30K JIECHBIE SKOCHUCTEMBI BECbMAa HEYCTOMYMBBI M BOCCTaHABJIMBAKOTCS C
0O0JIBIIUM TPYAOM JHOO0 pa3pylliaoTcs HEOOPATUMO, IIPHU 3TOM JIECOXO03UCTBEHHAs AESITEIbHOCTh caMa
no cebe OKa3plBaeT HAa HHUX MEHEe 3HAYMTENbHOE BO3JEHCTBHE, YeM HEKOTOpbIe INPHUPOJHBIE
(u3MeHeHWe KiuMara, I0Kapbl, HACEKOMBIE-BPEIUTENN) U aHTPONOreHHble (JOOBIYa MOJIE3HBIX
HCKOIIaeMbIX, MIEPEBbINAc) (PaKTopsbI.

OreHkKa pUCKOB, CBSI3aHHBIX C U3MEHEHHUEM JIeMOTpaduiyecKoi, SKOHOMHUUECKON U 3KOJIOTHYECKON
O0OCTaHOBKHM B CTpaHE, MOXKET ObITh JaHa TOJbKO Ha OCHOBE MACUITAOHBIX MCCIEIOBAHUN COCTOSHUS
9KOCUCTEM, WX HW3MEHEHHH W JIMHAMUYECKHX TpEeHIOB. Pe3ynbTarhl Takux KOMIUIEKCHBIX
UCCIIeIOBAaHUM BakKHbI HE TOJIBKO 11 MoHroiauu, HoO M s Poccuu, 0ocoOEHHO Al TeppUTOPUU
O>xHo# Cubupwu, rie npupoIHbIe YCIOBHUS U OCOOCHHOCTH XO3SMCTBEHHOM NIEATETHOCTH BO MHOTOM
cXoaHbl ¢ paiioHamMu CeBepHO MOHTOINH.

Haubonee HarisiHbIM U 0OBEKTUBHBIM METOJIOM M3YUEHHUS HA3€MHBIX IKOCHCTEM U UX COCTOSHUS
ABIISIETCA KapTOrpadUyecKuii, ¢ MCIOJb30BaHMEM KaK COBPEMEHHBIX MAaTEpUaOB JUCTAHIIMOHHOTO
30HAMPOBAHUS 3€MJIM, OXBATHIBAIOLIUX OJHOBPEMEHHOW CHEMKOW OOIIMpPHBIE TEPPUTOPUHU, TaK H
Ha3eMHBI KOMIUIEKC MOJEBBIX HCCIEIOBAaHUN, KOTOPBIM MoMoraer pacmugpoBaTb M CYIIECTBEHHO
JIOTIOJIHUTD PA3JIMYHBIMU (PAaKTUUECKUMH JTaHHBIMU UMerolTyocs GoTokapTuHy. Oco0yro poib Urpaer
aHaJIM3 KapTorpauyeckux JaHHBIX, TOJYYEHHBIX Ha OJHHU U T€ e TEPPUTOPUHU B pa3HbIE TOJIbI, YTO
MO3BOJISIET  MPOCJIENUTh B JUHAMHUKE COCTOSHME pPAa3jMYHBIX TPOIECCOB U  IPOU3BECTU
KOJINYECTBEHHBIN PACYET ITUX U3MEHECHUM.
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KoMmmiekcHoe wu3ydeHne 53KOCMCTEM MOHTOIuMM, B TOM YHCIE METOAaMU TEMaTHYeCKOTO
kaprorpadupoBanus, yxe 50 et ocymiectsisier CoBMeCTHasi POCCHIICKO-MOHTOJIbCKAsl KOMILJIEKCHAs
6uonormueckas sxcrnenuumst PAH u AHM' (CPMKBD).

Hacrosimmas pabota mocssiieHa aHajan3y OCHOBHBIX H3MEHEHHI B COCTOSIHUM HA3€MHBIX YKOCHCTEM
MoOHronuMu 1 BBISIBICHUIO MPUYMH 3TUX MEPEMEH, MPOMU3OLISANINX 3a MOCIEAHIO YeTBEPTh BEKa, C
MTOMOIIBIO KapTOrpapruecKux MaTepHuaoB, co3MaHHbIX uccienoparensMu CPMKEBD B pa3Hbie rojisr u
BomeAmux B Atiac 3kocucteM Monromuu (Ecosystems ..., 2019). Undopmanus, comeprkariascs B
Artnace, JaeT BO3MOXKHOCTH BBIIBUTH TPEHAbl MHOTOJIETHUX HW3MEHEHUN MPUPOIHBIX 3KOCHCTEM
Mouronuu, OUEHUTh MaclTaObl pa3BUTHUA U PACHPOCTPAHEHHUS MPOLECCOB AHTPONOTEHHOM
Jerpajalid B MOPOCTPAHCTBE M BO BPEMEHHU, OINPEICIUTH CTENEHb BO3JCHCTBUS Ha SKOCHCTEMBbI
OTJIEJIbHBIX HETaTUBHBIX (DAKTOPOB.

OO0BLEeKTHI 1 MEeTOAbI HCCIeTOBAHNS

B 1989 r. CPMKBD ocymiectBuiia B TE4€HHE OJHOTO MOJIEBOTO CE30HA OECHpeleeHTHOE 0
MacmTabaM KOMIUICKCHOE H3y4eHHEe, MapIIPyTHOE KapTorpagupoBaHWE M OIEHKY COCTOSHUS
IPUPOJHBIX 3KOCUCTEM Bcel Tepputopun Monronauu. PaGoTel NpPOBOAMIMCH COIJIACHO 3apaHee
CO3/1aHHBIM MeToaukaMm (Metoauueckue peKOMEeHJAuH ..., 1989). ITorom 3Tux KOMIUIEKCHBIX paboT
ctana kapra skocucteM Monromuu Macmraba 1:1000000 (Ecosystems ..., 1995), ma kortopoit
OTPaYKEHBI COCTAB U 30HAJILHO-TIOSACHAS CTPYKTYpa 3KOCHUCTEM, OCHOBHBIE aHTPOIIOT€HHBIE (hPaKTOPHI UX
JecTabuIn3ay U 3a)MKCUPOBAHO COCTOSTHUE HKOCUCTEM HAa MOMEHT KapTorpa(upoBaHusi.

Jlerenga x kapre BKIIOYaeT 64 THUMAa 30HAJIBHO-TIOSICHBIX U HWHTPA30HAIBHBIX IMPUPOIAHBIX
Ha3eMHBIX 3KOCHCTEM, a TaK)K€ BOJHBIE U aHTPOIOTE€HHbIE (CETUTEOHbIC, TEXHOI'CHHbIE U MaXOTHHIC)
9KOCUCTEMBI. B COOTBETCTBUU € METOAMYECKUMH pa3paboTkamu (Meroauueckue peKOMEHIALUH ...,
1989) creneHb AaHTPONOTEHHOM HApPYIIEHHOCTH MPHUPOJIHBIX HKOCHUCTEM OIEHHMBajJach 110
natubauibHON 1miKane: | — ouens cnabas (ponosas), 11 — cmabas, Il — cpennsist, IV — cunbnas, V —
OUYeHb CHUIIbHAs (4acTo HeoOpaThmas).

B 2005 r. 6pu1 moAroTOBIEH M WM3AaH HEOOJbIION atinac 3xocucteM Monromuu (Ecosystems ...,
2005), B KOTOpOM Ha OCHOBE JaHHBIX KapThl ’3kocucteM Monromuu (Ecosystems ..., 1995) momumo
Pa3IMYHBIX TEMaTHYECKHX KapTOorpapuuecKux HHTEepIpeTanuidl e€ colepikaHus ObLIM pPacCUMTAHBI
IUIOUIA/IA Pa3HBIX 30HAJIBHO-TOSACHBIX M DKOJIOTHYECKUX I'PYII 3KOCHCTEM C yKa3aHUEM MX JOJIEH Ha
BCEU TEPPUTOPUU CTPAHBI.

C 2012 mo 2017 rr. corpyaauku CPMKBD ocyecTBisiii MOHUTOPUHTOBBIE MCCIENOBAaHUS U
noBTOpHOE KapTtorpaduposanue B macmrtade 1:1000000 coBpeMEHHOIO COCTOSIHHSI KOCHCTEM BCEX
ailmakoB MoHroiany. MOHUTOPHUHT CTENIEHU aHTPOIOI€HHON HApyIIEHHOCTH MPOBOAMWIICS B IpaHUIAX
9KOCHCTEM, OTOOpakEHHBIX Ha KapTe 3kocucreM Monromuu (Ecosystems ..., 1995). Koppektuposka
IpaHMIl 3aTPOHYJA TOJIBKO AHTPONOICHHBIE AKOCHUCTEMbl (BHOBb TOSBUBILIMECS M CYIIECTBEHHO
M3MEHHUBILKECS CTapble). DTU MaTepHUalbl JIETTIU B OCHOBY u3aaHHoro B 2019 r. atnaca «Ecosystems of
Mongolia». Tynma Bouum Takxke co3fgaHHele B pamkax Hayuwnoit Ilporpammer CPMKBD
MHOTOYHCJICHHbIE TEMaTHYeCKHWe KapThl, MOCBSIIEHHbIE TNPUPOJHBIM KOMIUIEKCAM Pa3JInYHbBIX
PETHOHOB, MOJEJIBHBIX MOJIUIOHOB, COMOHOB M NPUPOJOOXPAaHHBIX TeppuTOpuil cTpanbl. Ha Takmx
MOJIETIbHBIX TEPPUTOPUSIX OTpadaTHIBAIMCh COBPEMEHHBIE METOUKH KapTorpaupoBaHUs 3KOCHUCTEM,

' CoBmecTHast pOCCHICKO-MOHTOTbCKAs KOMILIEKCHAs Guosormaeckas sxcremumus PAH u AHM (CPMKBED PAH u AHM)
panee Ha3biBamach COBMECTHAsI COBETCKO-MOHTOJbCKasl KOMIUIeKcHast Ononorndeckas sxcneaunus AH CCCP u AHMHP
(CCMKB2 AHCCCP u AHMHP).
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UX COCTOSIHUS W BbIsABiIeHUs (akropoB nerpagammu (baxa w ap., 2013). Kpome Toro, B arnac
BKJIIOUEHBI KapThl, TaONULBl W TrpapuKu, OTpPa)KarollMe HN3MEHEHHE MHOTHUX COIHAJIbHBIX H
SKOHOMMYECKHUX nokasareneit ¢ 1990 o 2017 rr.

ATtnac (Ecosystems ..., 2019) mocTpoeH mo peruoHaaIbHOMY MPHUHIIMITY W, KpOMe O0IIero pasjena,
BKJIIOUYaeT 4 pEruoHaNbHBIX, OOBEAMHSIIONIMX KAapThl M CTAaTHUCTUYECKUE JaHHBIE [0 YETHIPEM
[Tpupoano-skonomuyeckum pernonam (I1OP), Ha koropeie ¢ y4€TOM NPHUPOIHBIX OCOOEHHOCTEH,
SKOHOMMYECKUX TIOKa3aTelell M aJIMUHUCTPATUBHBIX TpaHUIl alMakoB pa3leieHa TEePPUTOPHS
Monromuu. 3amannaeiii [I9P oO0benuHseT TATH aitMakoB: basw-Yieutickuil, Xoed, Yocymypckuil,
3aexanckuti v [obu-Anmatickuii. Xanraiickuil I[I9P Bxkmowaer Xybcyzyavckuil, byrneaumckui,
Opxonckuil, Apxaneatickuti, Ynoypxaneavcxkuii v basnxouneopckuu avimaku. B Llentpanpnsiii [19P
BxoaaT Ceneneunckuu, [apxan-Yyn, Lenmpanvnoiti, Cpeonezobutickuti, Bocmouno-Iobutickutl,
FOoicno-Iobutickuii aiMaku ¥ aJMUHUCTpPATUBHAs TeppuUTopus e. Yaauw-bamop. Bocrounsnii [19P
o0wveaunsier Xonmoauickuil, Jopnoockui n Cyxs-bamopckuu aiiMmaku (puc. 2).

4 ) "\ (2. YETBIPE PETMOHAJIbHBIX h
1. OBIIINH PA3JIEJL: PA3JIEJIA:
[ - 3ANA/IHBIN
A) OBIUIME KAPTbI MOHIOJIMU I - XAHTAMCKHIH
5) JKUBOTHbIH MUP I11 - LIEHTPAJIbHBII

\_ 9, \_ IV - BOCTOYHBII )

Kaxcoviit Pecuonansusiit pazoen eéxaiouaem Ixonomuyeckuit u Ilpupoonsiic o10xku Kapm

IaBa «IRoCHCTEMBI PA3JIHYHBLIX AAMHHHCTPATHBHO-TEPPHTOPHAILHBIX
YPOBHEH» éKaouaem 4 muna Ka

11. DKOCUCTEMbI B BHOCDHEPHBIX 3ATIOBEHHKAX

IIPUPO/IHBIN BJIOK KAPT

IV. DKOCHCTEMBI KJIIOUEBBIX YYACTKOB HCCJIEJJOBAHHIA

Puc. 2. Ctpykrypa atnaca «Ecosystems of Mongolia» (2019).

Bce 4 tepputopun [19P umeroT MepuInoHaIBHYIO HAMPABICHHOCTh — OT CEBEPHBIX JI0 FOMKHBIX
TpaHUI] CTpaHbl W, TaKUM 0Opa3oM, B TMpeleibl KaXXJAOr0 pPETHOHA TMOMaNaloT BCE MIMPOTHBIC
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npupoaHbie 30HbI Monronuu. [IpuponHoe pa3sHooOpa3we MOCTENEHHO yMEHBIIAeTCs C 3amaja Ha
BOCTOK, BCJIE]l 32 CHW)KCHHMEM JaHIma(THON KOHTPACTHOCTH peruoHoB. M3 64 TUMOB MPHUPOAHBIX
9KOCHCTEM, BBIIEIECHHBIX Ha Kapre 3kocucreM Monromuun (Ecosystems ..., 1995), na tepputopuun
3amagHoro IIOP Berpeuatorcs 62, Xanraiickoro — 61, ILlentpaibHoro — 58, B rpaHunax
MPEUMYILECTBEHHO paBHUHHOTO BocTounoro [19P — numis 38 Tumos.

B arnmac (Ecosystems ..., 2019) B pa3gensl kapT aiimakoB kaxjaoro I[IOP BkioueHs
KpYyIHOMAacCIITaOHble KapThl YKOCUCTEM M HUX AHTPOIOI€HHON HAPYLUICHHOCTH JJISi TEPPUTOPHM psiaa
COMOHOB, MOJICJIbHBIX IOJUTOHOB M KJIIOYEBBIX YYaCTKOB, PACIOJIOKEHHBIX B 30HAX MOBBIIIEHHON
HKOJIOTMUYECKOM HANpPSKEHHOCTH.

OTH KapThl CO3/1aBAINCH JUIA IETAIbHOTO M3YYECHHUs MPOLECCOB JeTrpaJallii Ha3eMHBIX SKOCHCTEM
noj BO3/ICIICTBHEM OCHOBHBIX AHTPOTIOTCHHBIX (bakTopoB: JIECOXO03SIUCTBEHHOT O,
CEeNTbCKOXO035MICTBEHHOT0, TOPHOIPOMBILIUIEHHOTO M PEKPEAllMOHHOTO; a TakXe CTeleHH WX
BO3JICHCTBUSL HAa COCTOSHUE NPUPOTHBIX OJKOCHCTEM. MojenbHble TMOJUIOHBI W COMOHBI,
KapTorpagupoBaHue  KOTOPBIX  OCYHIECTBJICHO B  OCHOBHOM B  MmacmTabe  1:200000,
XapaKTepU3yIolIuecs 3HAYUTEIbHBIM Pa3HOOOpa3ueM MPUPOJHBIX KOMIUIEKCOB, CTald 0a30BBIMH
TEPPUTOPUAMHU JUI TPOBEACHUS WHBEHTAPH3AIMM W ONPEACTICHHUS CTENECHW aHTPOIOT€HHOU
HApYIIEHHOCTH HX JKOCHCTEM, BBISBICHHS XapaKTEPHBIX AETPaJallMOHHBIX MpoleccoB. KioueBbie
YY9acTKH BBIOMpAMCh C TMeNbl0 Hamboyiee MeTATbHOTO W3y4eHHs (HaKTOPOB AaHTPOIIOTCHHOTO
BO3JICHCTBUS U OMACHBIX MPOIECCOB JAETpaganuu skocucteM. Mx kaprorpadupoBaHue MpOBOIUIOCH B
0osee kpymHOM Maciitade (B ocHoBaHOM 1:10000).

ATrnac moaroTosieH B uudpoBoM popmare: KapThl, BOIIEAUINE B HETO, ObUIA CO3/aHbl HA OCHOBE
I'NC, xoTopasi ycTaHaBIMBAeT NPSIMYIO CBSI3b MEXKAY KOHKPETHBIMHM BBIJIEIaMH Ha KapTax M HUX
KOJIMYECTBEHHBIMU M KaU€CTBEHHBIMH XapaKTEPUCTUKAMH, a TaK)Ke 1a€T BOZMOXKHOCTh MPOBEICHUS
HEOOXOIUMBIX pacYETHO-aHAIUTUYECKUX JEHCTBUH, HA JaHHBIX KOTOPBIX OCHOBBIBACTCS H
HaCTOsIIEee UCCIIeJOBaHHE.

Pe3yabTaThl 1 UX 00Cy:KIeHHE

Oyenka naowaou nacmoéuwenpucoonvix sxocucmem. Ha ocHoOBe 00paOOTKM [aHHBIX atiiaca
«Ecosystems of Mongolia» (2005) B macmtabe kaprorpaduposanus 1:1000000 6bpu1M mOTy4YEHBI
TUTOIIAHBIE JTAHHBIE YKOCHCTEM, MPHUTOMHBIX JUISl MAacTOWIIHOTO >KMBOTHOBOJICTBA — TPAJAMIIMOHHOM
OCHOBBI SKOHOMHUKHM cTpaHbl (Tabin. 1). K mactOumienpurosHsiM OBbIIIM OTHECEHBI BCE SKOCHCTEMBI,
PacTUTENLHOCTh KOTOPBIX MMEET KOPMOBYIO IIEHHOCTh, a MecTa €€ MpOoM3pacTaHus JOCTYITHBI IS
BbINaca JJOMAIIHUX KUBOTHBIX.

Hecmotpss Ha TO, uTO MacTOMIIENPUTOJHBIE SKOCHUCTEMBI 3aHHMMAIOT OKoso 86% Tteppuropuu
CTpaHbl, B CHIIy PsiJia IPUYMH 3HAUYUTENbHBIE IJIOMIAN 3TUX SKOCUCTEM B HACTOSIIEEe BPeMsl HE MOTYT
MCTIOJIB30BATHCS 110 HA3HAYCHUIO. DTO, TPEXIE BCETO:

o IPOCTPaHCTBA KpaiHe apuAHBIX M HACTOSAIIMX MYCTBIHb K IOTY OT TOPHBIX COOPYKEHUH
Mounronbeckoro u I'oOuiickoro Aunrtasi, OTAEIBHBIX MYCTHIHHBIX U MOJYINYCTBIHHBIX TEPPUTOPHUN B
KotnoBune bonbmux 03ép, ['oOuiickoit Jlonnue 03€p M 4acTU CyXOCTEMHBIX U MYCTHIHHO-CTEIHBIX
HKOCHUCTEM Ha BOCTOKE CTPaHBI — U3-3a JAe(PUINTA HCTOYHUKOB IPECHON BOJIBI;

o KpPYITHBIE MAaCCHBBI pPa3BEBAEMBIX MW TOJY3aKPEIUIEHHBIX TIIECKOB — W3-3a KpaiHel
Pa3peKEHHOCTH TPABOCTOS, PUCKA PA3BUTHUS DPO3UOHHBIX TIPOIIECCOB M OTCYTCTBHS BOJHBIX
UCTOYHUKOB (poTo 1);

. MHOTHME TOJBIOBBIE BEPIIMHBI XOHTA3s, XaHrags U MOHroibckoro Anrtas — H3-3a UX
3HAYUTENbHOM yaTEHHOCTH OT BOJOIIOEB, HACEJICHHBIX ITYHKTOB U TPYIHOJOCTYITHOCTH.
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Ta6auna 1. [Tnomanu nacTOUIIETPUTOTHBIX 3KocucTeM MoHToImu (1o marepuanam 1989 r.).

% ot
ILnomanm,
IKOCUCTEMBI 2’ | IUIomAaau
ThHIC. KM
Monroaun
Tepputopusi MoHronmu 1564.12 100.0
[Ipuponnsie 1544.72 98.8

IMacTOnmenpuroansie

30HAJIbHO-TIOSICHBIE (8bICOKO2OpHLIE: KPUOPHUTHBIE TPYMIUPOBKH,
NOYLIEYHUKH, TYHIPBI, EPHUKH, KOOPE3HUKH; PAGHUHHbIC U 20PHbIE
cmenu:  BBICOKOTODHBIE,  JIyTOBBIE,  yMEPEHHO-Cyxue, cyxue, | 1345.02 86.0
OIYCTHIHEHHBIE, ITyCTHIHHEIE, NYCMbIHU: CEBEPHBIE, IOKHBIE, KpaiHe
apuJIHbIE) ¥ THAPOMOPdHbIe (HE JeCHbIE — GOJIOTUCTHIE U TOUMEHHBIE
nyra, 60J10Ta, COIOHYAKH )

Henpuroansie 1jsi nacTOMIIHOIO UCIOJIb30BAHNS 219.1 14.0

IIpupoanbie (600ubie: 03Epa, KPYIHBIE PEKU; JIECHBIC: TOPHBIE, TOPHO-
JOJMWHHBIC, TOMMEHHEIC, HUBAAbHbIE. JICTHUKN, CHSXKHUKN, KAMSHUCTHIC 199.7 12.8
MIOBEPXHOCTH, CKaJIbHbIE OOHAXKEHN )

AHTpONOreHHble (pacnaxanHvie meppumopuy. TaIllHU, 3aTEXKHU,

TUTAHTAIAN; MEeXHO2EeHHble U CcelumeOHble. OCBOSHHBIE MECTOPOXKICHHS 194 12
MIOJIC3HBIX HMCKOIAEMbIX, CTPOHKH, HACENEHHBIC ITYHKTBI, OOBEKTHI ’ ’
UHPPACTPYKTYPHI)

Yactp macTOMI MMEeT OrpaHUYEHHOE HCIOJIb30BaHUE, T.K. HA HUX MOXET COJIEpXKaThCs JIUIIb
OJIMH BUJ CEIbCKOXO03AHCTBEHHBIX KMUBOTHBIX

® MOXOBO-JIMIIAHHUKOBBIE TYHPbI, TOATOJIbIIOBBIE PeKOIeChs U epHUKH [IpuxyOcyrynbst — 310
MacTOMIIA /ISl CEBEPHBIX OJIEHEH;

e KpailHe apuaHble MYCTHIHU, OONBINAas YacTh HACTOAIIUX MYCTHIHb W TOTY3aKPETIEHHBIX
pa3pexEeHHON KYCTapHUKOBOM W TIONYKYCTAPHUUYKOBOM PACTHUTEIBHOCTBIO MECKOB — MAacTOHWINa s
BEpOJTIO/IOB;

e ynanéHHbIE OT OOKUTHIX JOJIMH BHICOKOTOPHBIE JIyra U KAMEHUCTbIE TYHAPHl HA MOHT0JIbCKOM
u ['oOuiickom Anrtae, Xanrae u X2HTI€ — JOCTYITHBI JUIIH SKaM;

NeTpOPUTHBIE CTEMHBIE 3KOCUCTEMBl KPYTOCKJIOHOBBIX, CHJIBHO pAacUJICHEHHBIX KaMEHUCTBIX
HKOTOIOB — IIPUTOIHBI TOJIBKO JUIst KO3 ((hoTO 2).

CyI1eCTBEHHO OrpaHMYMBAcT BO3MOXKHOCTH YBEJIMUYEHHUS IOTOJOBbS CKOTAa M KIMMaTHYECKUMN
(dakTop. XapakTepHOW UepToW KiauMaTa MOHTONIMH SBISETCS €ro apUIHOCTh, HEPABHOMEPHOCTH
BBINAJICHUs aTMOC(EPHBIX OCAJIKOB M pe3Kue KojeOaHHus MX KoludecTBa 1o roxam. B mocnennue 20-
25 neT OTMEYEHO YBEJIMYEHHE YacTOThI 3acynuiuBbix JieT (XKaprancaiixan, 2008; baxa u np., 2018).
Bo MHOrMX pernoHax cTpaHbl 3aUKCHPOBAHO TAaK)K€ INPEBBIICHHE CPEIHUX TeMIIeparyp, Kak
TOJOBBIX, TaK M 3@ BEreTAllMOHHBIA TEPHOJ], MO CPaBHEHHIO CO CPEAHEMHOIOJETHUMHU JaHHBIMU
(I'ynun u ap., 2015; baxa u np., 2018; bornanos u ap., 2019).

B Monronun Bcerna OCTpo CTOsUT BOMPOC OOecTeyeHusl >KMBOTHBIX BOJON H3-3a apHUIHOCTU
kiauMata. Eme B anoxy MOHIOIbCKOM MMIEpUM BEIMKUN XaH YT3A3H, npaBuBmnid B 1229-1241 rr.,
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pacropsuiIcs MPOBECTH HPPUTALMOHHBIE paboTh: «Sl mpHKas3aq yCTpOUTh KOJIOAILBI B OE3BOJHBIX
3eMJISIX, YeM JIOCTaBJII0 HapoJy Bony U kopMa» (Kosun, 1941, §281). K coxanenuro, moka TpyaHo 4To-
1100 cKa3aTh 0 MPAKTUYECKOM BOIUIOIIEHUH 3THX 3aMBICIIOB.

®oto 1. Pa3zBeBaemble IecKkr, HEMPUTOTHBIC 1)1 BhiMaca ckota (FOxxHo-I"00miickuii aiiMak).

®oto 2. CunbHOKaMEHHCThIe TacTOMIIA, TPUroIHbIE JUTst K03 (basHXoHropckuil aiiMax).
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K npobneme BogocHaOxeHHs MAcTOMI BEPHYJIUCH YK€ B TOJbl «HAPOIHOW BIACTH» BO BTOPOH
nojoBuHe XX B. MpU aKTUBHOM cojerictBuu crnenuanuctoB u3 CCCP u ctpan — uwienoB COB.
B Monronuyu npucCTynwid K CO3JaHUI0 CETH KOJIOJAUEB M BOJONOMHBIX IYHKTOB U1 CKOTa Ha
IJIAHOBOM OCHOBE. BbLIM MPOBENEHBI COOTBETCTBYIOIIME I'MIIPOr€OJOTMYECKUE H3BICKAHUS Hapsy ¢
KOPMOOOTaHUYECKUMHU HCCIEIOBAaHUSMU M SKOHOMUYECKMMHU pacdyeTaMu. B 11eom, MmocTaBlieHHBIE
3aJ1a4M yAAJIOCh PEUINTh, HO KPU3UC COLIMATMCTUYECKOI cucTeMbl B KoHIE 1980-x IT. mpuBen K yrpare
rOCy/IapCTBEHHOT'O KOHTpPOJIS HaJ COCTOSHMEM KoJloAleB. B pe3ynbrare 3HauuTENbHOE WX YHCIIO
BBIIIIJIO U3 CTPOS.

Ha npumepe Hanbosiee 3KOHOMHUYECKH DPa3BUTOrO0 U rycroHaceineHHoro lleHTpanbHOro aiimaka
MOKHO PAacCMOTPETh HETaTUBHYIO AMHAMHUKY BOJI00OECIIEYEHHOCTH IMACTOWI 3a 25-JIETHHH OTPE30K
Bpemenu (puc.3a, 6). K Hauany kapIuHaIbHBIX COLMAIBHO-3KOHOMHYECKHX pedopMm 31ech
HACUUTHIBAIOCH 0OO0Jiee TOIYTOpa ThHICSY KOJOJIEB, PACHpeACTCHHbIX I10 TEPPUTOPUU alMaka
OTHOCHUTEIILHO PaBHOMEPHO (32 BBIUETOM TOPHON CEBEPO-BOCTOYHOM 4YacTH). 3a YETBEPTh BEKa UX
obmiee yucio cokparwiock Ha 36%. Karactpoduueckoe maneHue uymcia JCHCTBYIOIIMX CKBAKUH
O0BSICHSITCS, IPEXkKAE BCEro, TEM, YTO OHU I0/aBalI BOJY C TOMOIIbIO KOMIIPECCOPOB, OOJIBITHHCTBO
13 KOTOPBIX OBLIO pa3pyIIeHO.

He myumie oOcTosT Aena U B OCTANIbHBIX aiiMakax, 4To BeleT K JBOSKUM mocienctBusM. C ogHoH
CTOPOHBI, HM3-32 OTCYTCTBUSI WJIM HEXBAaTKM BOJABI YacTh MACTOHWIN BBIXOIUT W3 XO3SHCTBEHHOTO
ucnonp3oBanus. C JIpyroid, yCHJIMBAIOTCA HArpy3KH Ha JACWUCTBYIOIIME BOJOMOWHBIE MYHKTBI, YTO
IIPOBOLIMPYET HMCTOLIEHHE 3alacoB IOJ3EMHBIX BOJ M MX 3arpsi3HEHUE, a TaKXKe CIOCOOCTBYET
YCKOPEHHOM Jerpaialiii pacTUTENbHOTO U ITOYBEHHOTO MMOKPOBOB B paiioHe konoaues (¢hoTo 3).

BBuny nepeopueHTanuu 3KOHOMUKM MOHTOJIMM Ha PECYPCHYIO MOJENb, IPABUTEILCTBO YAEISAET
MOJAJEP>KKE >KUBOTHOBOJOB HEJOCTATOUYHOE BHUMAaHME, U 3a00Ta O KOJOIIAX HEPEAKO JIOKUTCS Ha
IJIEYX YaCTHBIX BJaJIEblIEB CKOTA.

MHOroYucieHHbIE HCCIEAOBaHUsl TOKAa3bIBAIOT, YTO MOTEHIHMAI KOPMOBOM MPOAYKTHUBHOCTH
nactouny B Monronuu Bechbma orpanuueH (Fujita et al., 2013). IloromoBse ckora B MoHromuu
MIPEBBICUIIO KOPMOBYIO €MKOCTh MacTOull yxe kK cepeauHe-koHIy 1990-x rr. (I'yaun u ap., 2003;
2009). Tem He MeHee, YUCIEHHOCTb CKOTa B CTPAaHE PAaCTET 3HAYMTENbHBIMUA TEMIIAMH, B CBSI3U C YEM C
KOKIBIM TOAOM DJKOCHCTEMbl MOHTONWU HCHBITHIBAIOT BCE OONbIIME MACTOMIIHBIE HArpy3ku. 3a
uccienyembiil nepuoa Bo Bcex I[IOP poct moromnobs ckora coctaBui 1.9 u 6onee pas. Haubomnpiiee
YBEJIMYEHHE KOJIMYECTBA CKOTA 3a UCCIEAyeMbld Iepro]l oTMeueHo B Boctounom u Xanraiickom [19P
(Tabn. 2). HarmsimHO STOT mpoliecc MPEACTaBICH B CEPUHM KapT aTyiaca, oToOpaxkaromied MIOTHOCTh

MOTOJIOBbs ckoTa 1o Buaam ansi kaxaoro I[IOP (Ecosystems ..., 2019). Ha pucynke 4 otoOpaxeH
MpUMep TaKUX KapT MO IJIOTHOCTU MoronoBbs ko3 B LlenTpansnom IIOP B 1990 (puc. 4a) u 2017 r.
(puc. 406).

Poct oOmiero moronoBbsi ckota B MoHroauu mnpojoikaercs M K Hadany 2019 1. oHO yxke
cocraBisuio 66460.18 Teic. ronoB (NSO, 2018). B pesynbrare pocta KOJMYECTBA JOMAIIHUX
KUBOTHBIX M COKpAIICHHUS CEIBCKOTO HACENICHHs MPOHM30IUIO YKPYITHEHHE CTaJ, COJCPKAIIUXCS Y
MEHBILIET0 KoJnyecTBa apaTtckux cemeil. Tak, k 2017 r. konu4yecTBO ceMell CKOTOBOJIOB YMEHBIITHIIOChH
6osnee yem Ha 20%, a cpeqHee MOrojoBbe JUYHOIO cTajga Bo3pocio. Hampumep, Tonbko ¢ 2012 r.
KOJIMYECTBO BiajenbiieB 0onee ueM 2000 rooB ckoTa yBeNIUYHIOCHh B TpHU pasa; Ha 30% crano GombIie
BianenbieB crag u3 200-500 rosoB ckoTa, a 4HUCIO X034€B MeHee 10 KMBOTHBIX YMEHBIIWIOCH HA
20%. bonpmme craga MeHee MOOWIBHBI, Kpemue MPHBs3aHbl K apaTCKUM CTOMOMINAM, OKa3bIBaIOT
0ojiee MOIIHOE JAECTPYKTHUBHOE BIUSHUE Ha IAaCTOMIIHBIE 3KOCHUCTEMBI, OCOOEHHO Ha HauOoiee
NPOAYKTHBHBIE, YyHOOHBIE JIsi BBINIAca, PAcIOOKEHHbIE BOJHM3U BOJOINOEB, BOKPYT HAaCENEHHBIX
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nyHKTOB H cTonOui (CeipThinoBa, Yyntameypas, 2015; Lkhagvadorj et al., 2013).
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Puc. 3 a. Pactipenenenne Bogabix ncTOUHUKOB B LleHTpansHoM aiimake B 1990 r. (Ecosystems ..., 2019).

B pesynbraTe HepalMOHaIBLHOTO HCIOJIB30BaHUS NACTOMI TMPU POCTE€ IOTOJOBbS CKOTa H
YYaCTUBIIUXCS 3aCyX YBEIMUYMIACH JIOJIS MACTOUIIHBIX YrOAUN B CTaIUU CHUJIBHOW U OYEHb CHIIbHOM
HapylieHHOCTH. K HUM, TIpex e BCcero, OTHOCATCS CTEMHbIE YKOCHUCTEMBbI, aHAJIU3 COCTOSHUSL KOTOPBIX

aH HUXKE.
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Puc. 3 6. Pactipenenenrie BogabIx ncTOUHUKOB B LleHTpanbHoM aiimake B 2015 1. (Ecosystems

XOTs TpagulMOHHO BCE TIOTOJIOBEE CKOTa B MOHTOJIUH KPYIJIOTOJUYHO COJEPKUTCA H
YacTh JIYTOBBIX U JIYTOBO-CTEMHBIX

obOecrieunBaeTcs KOpMaMH Ha TacTOMIAX, Ha TMPaKTUKE,
CEHOKOCOB,

l'IaCT6I/IIHel'IpI/IFOI[HI>IX 3KOCUCTEM MNEPUOANYICCKU HCIIOJIB3YETCHA B Ka4deCTBE
O6CCHC‘-II/IBaIOH.II/IX pe3epBHBIﬁ 3armac KOpMOB B TICPUOIBI 6CCKOpMI/II_U>I, HO I1uiomaan CEHOKOCOB

HEBCJIMKHN U HETIOCTOSAHHBI, IIPCKIAC BCECT0, N3-3a KIIMMATHYCCKUX (bHYKTyaHI/II/I.
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®ot0 3. JlerpapoBaHHOE TACTOHIIE BOKPYT Konoua ¢ Peganum nigellastrum’ (Cpeanerobuiickuit
aiiMax).

Pezynomamer monumopunea cocmosinus skocucmem Moneonuu. B rpanunax [19P no kaxnomy u3
BBIJICJIEHHBIX B pe3ynbTaTte kapTorpadupoBanus 1989 r. (Ecosystems ..., 1995) 64 tunos skocucrem
OBUTH TOJICYUTAHBI TUIOIIAIN IO TISTH CTENCHSIM HX AHTPOIIOTCHHONW HApYIICHHOCTH. AHAJIOTHYHBIC
pacuéThl OBLTN BHITIOJHEHBI TAK)KE HA OCHOBE JIAHHBIX MOHUTOPHHTOBBIX MUCCIIEAOBAHUN, TPOBEICHHBIX
B 2012-2017 rr. (Ecosystems ..., 2019). HUrtorm moacy€ToB mpeACTaBICHbl HUXKE B CBOJHBIX
peruoHaNbHbIX Tabmumax (tabn. 3,4). B ostux Tabnumax maTh CTENEHeW aHTPONMOTeHHON
HapYIICHHOCTH HA3eMHBIX OJKOCHCTEM, HCIIOJIb30BAHHBIX TIPH KapTOrpapUpOBAHUU COCTOSIHHS
skocucteM (MeTonudyeckue peKoOMeHIAuH ..., 1989), coenunensl B Tpu: cnabas (00beTuHSET OYeHb
crabyro — I m cmabyro — II), mpwm KOTOpOH DSKOCHCTEMBI HE WCHBITHIBAIOT CYIIECTBEHHBIX
aHTpornioreHHbIX u3MeHeHHH; cpemss (III) — ocraBmena Oe3 u3MeHeHW; cuibHAas (BKIIOYAeT
cuibHYI0 — [V 1 oueHb cuiibHyI0 — V), OTpa)karoiiasi KOpeHHbIC HETaTUBHBIE U3MEHEHUSI SKOCHUCTEM,
BILJIOTH JIO HEOOPATUMBIX.

OtobpaxxénHbie Ha KapTax 64 ThIa PKOCUCTEM OOBEAMHEHBI B Ta0iuIax B 12 30HAIBHO-TIOSCHBIX
TPYNIl ¥ OAHY Aa30HAIbHYIO TPYNIY UOpoMOopgHuix HSKOCUCTEM (TepeyBlIaXKHEHHbIE Jyra u
KYCTapHUKH BBICOKOTOPUMA, JIECHOTO U JIECOCTEITHOIO FOPHBIX MOSICOB, CTENEH M peYHBIX MOWM, IPOUHe
MOMMEHHBIE JTyra U YPEMBI, a TAK)Ke 3aCOJIEHHBIC TyTa  COJIOHYAKU MyCTRIHHON 30HBI).

Bvicokoeopuas rpynna, xapakTepHasi JJi BCeX INIaBHBIX FOPHBIX ccTeM MOHronuu, o0bequHsIeT
KpUO(PHUTHBIE SKOCHUCTEMBI TOJIbIIOB, TOPHBIE TYHIPHI, KOOpe3ueBble nyra u epHuku. [locnenHue nBe
SBJIAIOTCSI HanOoJiee IIEHHBIMH U MTPOYKTUBHBIMU MACTOUIIHBIMU YTOJIbSIMH BBICOKOTOPHUH.

? JlaTMHCKHe Ha3BaHMS pacTeHHil npuBeaeHs! o pabote «The Global Biodiversity Information Facility» (2001).
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Tabamnna 2. Ctpykrypa 1noronosbs ckota B Monroauu B 1990 u 2017 rr. (TbIC. rosoB).

I pupoaHO-)KOHOMHYECKHE PErHOHBI Bcero mo
Buj ckora | I'oasl
3anagubiid | Xanraickuii | HenTpanbsubiii | BocTounblii CTpaHe
o 1990 | 5111.78 452681 316433 221424 | 15017.16
PIPL 5017 | 6903.22 11329.00 6678.15 502934 | 29939.71
. 1990 | 1977.92 1538.68 1213.07 378.52 5108.19
SPT017 | 770237 9613.56 6619.97 3289.78 | 27225.68
1990 | 562.20 789.54 54235 352.67 2246.76
Jlomanu
2017 | 676.12 1439.70 902.30 878.36 3896.48
Koposs: | 1990 | 69236 1134.86 521.17 45538 2803.77
wskn | 2017 | 815.96 1934.45 769.25 779.95 4299.61
e 1990 | 155.45 90.67 252.19 39.15 537.46
CPOIOMPL o017 | 103.91 88.09 223.75 18.10 433.85
0 1990 | 8499.70 8080.56 5693.11 3439.95 | 25713.32
TOro 5017 | 16201.58 24404.79 15193.41 999554 | 65795.32

I'pynna secuvix SKOCHCTEM, IIUMPOKO pacHpoCTpaHEHHAs Ha CEBEpe CTpaHbl, B Tropax
[TpuxyOcyrynbsi, X9HT3S1 U CeBEpHOM yacTh XaHrasi, MpPeACTaBlieHAa TOPHBIMU M TOPHO-IAOJMHHBIMU
necamu, 0e3 JeneHHsl MO JIecOOOpasyloUMM IOpOJaM M JKOJOTHYECKHM XapaKTepHCTHKAM
MecTooOuTaHui. ['aBHBIA (akTOp Herpajaluy JIECOB — IMOXKaphl, BO3HUKAIOIIUE, KAaK MPaBUIIO, MO
BHHE Y€JIOBEKA, U MOCIIEYIOIINE PYOKH.

Jlecocmennvie  DKOCUCTEMBI, SBIAIOLIMECS  YCTOMYMBBIM  DKCIO3ULMOHHBIM  COYETaHUEM
MICEBJOTAEXKHBIX JIECOB U JIYTOBBIX CTENeEl, C ydyacTHEM NEeTPOPUTHBIX U YMEPEHHO-CYXUX CTEleH,
00pa3yloT BBICOTHBIN MOSIC HA HU3KOTOPbAX U CpeAHEropbsx MoHronsckoro Anras, [Ipuxyocyrynss,
XaHnrasi, XHT34 U TOp CEBEPO-BOCTOKA CTPAHBI.

CmenHvle SKOCHCTEMBl 3aHMMAIOT OOJBLIYI0 4YacTh TeppUTOpurn MoHromuu (cBeime 55%).
DTO OCHOBHBIE NPOAYKTUBHBIE BCECE30HHBIE M HMHTEHCHUBHO MCIIOJIb3yEeMbl€ MacTOMINA, IIHPOKO
pacrpoCTpaHEHHBIE 110 BCEH PAaBHUHHON U TOPHON TEPPUTOPUM CTPAHBI, 32 HCKIIFOYEHUEM ITYCTBIHHOIO
KpaliHero 1ora, TaéXHOro ceBepa 1 OoJbllIel 4acTu BHICOKOrOpuil. B Tabnuiax mpencraBieHbl MIECTHIO
IPYIIIAaMA  DKOCHCTEM: BBICOKOTOPHBIX CTEIEH, IMPUYPOUYECHHBIX K XOPOLIO  OCBEIIAEMbIM
BBICOKOTOPHBIM CKJIOHAaM BCE€X OCHOBHBIX TOPHBIX CHCTEM; JYIOBBIX M YMEPEHHO-CYXHX CTENel,
XapaKTepHBIX JUIsl CKIIOHOB OOJIBIIEH YaCTH TOPHBIX COOPYKEHUH MOHTOINHN, KPOME ITyCTBIHHOTO 0Ta;
CyXHUX W OIIyCTBIHEHHBIX CTEIEH, paclpOCTPAaHEHHBIX HAa HWKHUX BBICOTHBIX CTYIEHSAX IOp M Ha
CyOIJIaKOPHBIX TIO3UIMSIX Ha CEBEpO-3amaje OOLIMPHBIX BOCTOYHBIX PAaBHUH; IMYCTBHIHHBIX CTEMEH,
3aHUMAIONINX OCHOBHBIC Tutomaan [oOuiickoit Jlommaer 03€p, KoTnoBunasl bonbmux 03€p, rokHOU
MIOJIOBUHBI BOCTOYHBIX PAaBHUH, IPEATOPUI H CYXUX MEKTOPHBIX A0KH ["oOuiickoro Anras.

Tpu rpynnsl nycmuiHHbiX S3KOCUCTEM — OCTEITHEHHBIX (CEBEPHBIX), HACTOALIUX (FOXKHBIX) U KpaliHe
apUIHBIX TYCTBIHb XapaKTepPHBI, TJIABHBIM 00pa3oM, NS pPaBHHUH, BHYTPUTOPHBIX KOTJIOBHH U
HU3KOTOpHUH 1ora MoHroimu, reHTpanbHbIX Yacteil KotnoBuubl bonbsmmx 03€p u ['oOuiickoii JlomuHbI
03€p.
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Puc. 4 a. [TnotHoCcTh IOTO10BBS KO3 B LlenTpansrom [19P B 1990 r. (Ecosystems ..., 2019).

CeBepHble TYyCTBIHM, O0Opa3ylolie BMECTE€ C IYCTBIHHBIMU CTEMsIMH CBOEOOpa3HyI0 30HY

nonymycteiHb (KupHoB u ap., 2005), Takke SBISIOTCA IICHHBIMH B KOPMOBOM OTHOIIEHUH
MacTOUIIAMH.
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Puc. 4 6. [1notHOCTH TIOTOI0BBS KO3 B LlenTpansnom [19P B 2017 r. (Ecosystems ..., 2019).

PacueTsl moka3pIBalOT, YTO B KaXKJIOM MPUPOJTHO-IKOHOMUYECKOM peruoHe ¢ 1990 mo 2017 rr.
o0mras Mmuom@aab Ha3eMHBIX MPHPOJHBIX IKOCHCTEM CYIIECTBEHHO COKpPATHIIACh, M, COOTBETCTBEHHO,
BBIPOCJIA IUIOMIA(h AHTPOIIOTEHHBIX dKocucTeM. Camble CHITbHBIC W3MEHEHHS (COKpAIICHUE) TI0MIA e
MPOM30IUIA B TMPOMBIIUIEHHO pa3BUTHIX XaHraiickom u lleHTpanpHOM peruonax (Ha 1956.7 u
4487.8 KM> COOTBETCTBEHHO), 3HAUMTEILHO MEHbIIAsi yOBUIb OTMEYaeTcsi B 3amagHoM (456.6 kM%) u
Bocrourom (178.1 km?) pEeruoHax.
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Tadauna 3. CooTHouieHue Iwom@anel ’3xkocucteM B 3anmagHoM U XanraiickoMm [IOP mo crenenu
aHTpororeHHoi HapymeHHocTd B 1990 u 2017 rr. ( 1 — cnabas, 2 — cpenHsisi, 3 — CHIIbHAs).

3anaxubiii 1P | Xanraiicknii 1P
Ilnomann

% oT MmJIomaan % OT IJIOIIAAHN
3oHaJIbHO-NIOSICHBIE Tox Monroann, mo MoHnroJanu, mo

TPyNibl IKOCUCTEM ) cTereHu 2 CTeneHn
kM AHTPOIOTeHHOM KM AHTPOIOT eHHOM
HAPYIIEHHOCTH HAPYIIEHHOCTH
1 2 3 1 2 3
BhiCOKOropHbIE 1990 | 27640.76 | 1.55 |0.20]0.02| 27685.73 | 1.69 | 0.08 | 0.00
2017 | 27645.1 | 1.55 [0.18|0.03| 27714.12 | 1.67 | 0.09 | 0.01
TlecHLIe 1990 | 9715.23 | 0.58 {0.04]0.00| 63802.71 | 3.18 | 042 | 0.48
2017 | 9746.37 | 0.52 |0.07|0.04| 63645.01 | 2.75 | 0.93 | 0.38
JlecocTelHbLe 1990 | 8770.82 | 0.43 [0.12]0.01 | 25682.1 092 | 0.65 | 0.07
2017 | 8749.19 | 0.36 |0.16|0.04| 25502.08 | 0.74 | 0.76 | 0.13
Crennble, 1990 1233548.29]111.65(2.89]0.39| 169759.14 | 5.81 | 442 | 0.62
B TOM YHCJIC: 2017 |{233182.88| 7.62 |5.81|1.48| 168612.79 | 4.47 | 5.18 | 1.13

1990 | 11639.98 | 0.63 |0.10]0.01| 8432.71 | 0.51 | 0.03 | 0.00
2017 | 11567.84 | 0.56 [0.16|0.02| 8496.68 | 0.37 | 0.14 | 0.03
1990 | 6412.58 | 0.32 |0.08|0.01| 44643.15 | 1.09 | 1.47 | 0.29
2017 | 6408.93 | 0.25 [0.13/0.04 | 44314.15 | 0.54 | 2.01 | 0.28
1990 | 35586.65 | 1.74 |0.43]0.10| 39496.04 | 0.94 | 1.34 | 0.25
2017 | 35633.61 | 1.13 [0.92|0.22 | 38875.25 | 0.75 | 1.27 | 0.47
1990 | 66286.85 | 2.98 [1.13]0.13| 25707.98 | 0.98 | 0.60 | 0.06
2017 | 66028.43 | 1.82 |1.81/0.59| 25450.93 | 0.62 | 0.79 | 0.22
1990 | 63190.11 | 3.23 |0.69]0.12| 23235.23 | 1.08 | 0.39 | 0.01
2017 | 63126.91 | 1.96 [1.67|0.41| 23237.58 | 0.85 | 0.52 | 0.12
1990 | 50432.12 | 2.74 [0.45]0.03| 28244.03 | 1.20 | 0.59 | 0.02
2017 | 50417.16 | 1.90 |1.12/0.20| 28238.20 | 1.35 | 0.44 | 0.02
IIycThiHHBIE, 1990 | 96922.45 | 5.54 [0.62]0.04| 46927.63 | 2.70 | 0.28 | 0.01
B TOM YHCIJIE: 2017 | 96939.79 | 5.60 [0.55/0.04| 46935.88 | 2.69 | 0.30 | 0.01
1990 | 32489.19 | 1.51 |0.53]10.04| 14862.28 | 0.71 | 0.23 | 0.01
2017 | 32471.14 | 1.61 [0.43]0.04| 14865.88 | 0.71 | 0.24 | 0.00
1990 | 30161.82 | 1.83 |0.09]0.00| 15981.55 | 0.96 | 0.06 | 0.00
2017 | 30107.29 | 1.80 [0.12/0.00| 15981.84 | 0.95 | 0.07 | 0.00
IIyCTBIHHBIE KpaliHe 1990 | 34271.44 | 2.19 [0.00/0.00| 16083.8 1.03 | 0.00 | 0.00

apuJIHbIE 2017 | 34361.36 | 2.18 |0.01|0.00| 16088.16 | 1.03 | 0.00 | 0.00
1990 | 25482.36 | 0.79 |0.71]0.13| 405434 | 1.22 | 1.14 | 0.23
2017 | 25359.96 | 0.72 0.62|0.28 | 40054.16 | 0.80 | 0.77 | 0.99

O6mas iomane npupoa- | 1990 | 402079.9 | 20.5 | 4.6 | 0.6 | 374400.71 | 15.52 | 7.00 | 1.42
HBIX oKocucTeM ITOP 2017 | 401623.3 | 164 | 74 | 1.9 | 372464.04 | 13.12 | 8.03 | 2.65

BBICOKOI'OPHO-CTCITHBIC

JIYTOBO-CTCIIHBIC

CTEIIHBIE YMEPEHHO CyXHue

CyXOCTEIHbIE

OIMYCTBIHCHHO-CTCIIHBIC

MMYCTBIHHO-CTCITHBIC

OCTeHHéHHO—HYCTBIHHBIe

FOKHO-ITYCTBIHHBIC

I'mapomopdubie
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Taboauma 4. CoorHomeHne IUIomanei skocucteM B lleaTpamsHoM u Bocrounom IIOP mo cremenm
aHTponoreHHo# Hapymennoctd B 1990 u 2017 rr. ( 1 — cnabas, 2 — cpenss, 3 — CUiIbHaA).

HenTpanbubiii [19P BocTounpriii IIDP
Ilnomaan
30HAJBLHO- % OT MJIOIIATH % OT ILJIOLIAXU
nosicuble rpynnsl | I'ox MoHnroJium, 1o cTeneHu MoHroJyuu, o CTeneHu
IKOCHCTEM KM AHTPONOTeHHO KM> AHTPONOTeHHOW
HAPYIIEHHOCTH HAPYIIEHHOCTH
1 2 3 1 2 3
1990 | 972.63 006 |0.00| 000 | 39825 | 0.02 | 0.00 | 0.00
Bricokoropueie 000, 66 0.06 |0.00| 0.00 | 122.03 | 0.01 | 0.00 | 0.00
1990 | 3092854 | 081 |026| 091 | 14183.1 | 031 | 0.11 | 048
Jlecnpre 2017 | 30471.01 | 0.85 |0.59| 051 | 14075.87 | 034 | 023 | 0.33
1990 | 771756 | 0.6 |026| 0.07 | 1002897 | 0.55 | 0.09 | 0.00
Jlecoctennbie 5o To01928 | 042 |021] 0.3 | 820079 | 031 | 0.13 | 008
Crenubie, 1990 | 233659.66 | 835 |5.51| 1.08 |228860.39 | 12.85 | 1.44 | 0.34
B TOM 4HCITE: 2017 | 230886.93 | 553 |6.70| 2.53 | 230893.7 | 7.32 | 5.53 | 1.91
BBICOKOTOPHO- 1990 158.45 0.01 0.00| 0.00 - — — —
CTeIHbIE 2017 | 158.18 0.01 |0.00| 0.00 - - - -

1990 | 24033.75 0.51 0.89| 0.14 | 35472.87 | 2.19 0.08 0.00
2017 | 22892.92 0.30 0.81 | 035 | 35430.75 | 1.78 0.44 0.05
crenHbie ymepenno | 1990 | 40463.28 0.34 1.71| 0.54 | 70168.05 | 4.09 0.31 0.09

cyxue 2017 | 38583.71 0.28 1.36 | 0.83 | 70438.75 | 2.21 1.70 0.59
1990 | 29424.52 0.80 0.89| 0.19 | 115645.86| 6.13 1.00 0.26
2017 | 29431.03 0.20 099 | 0.70 | 115646.08 | 2.93 3.24 1.23
OIYCTHIHEHHO- 1990 | 45381.08 1.87 090| 0.13 7569.93 | 0.44 0.04 0.00

JyrOBO-CTEMHbIE

CYXOCTCIIHBIC

CTerHbIE 2017 | 4544594 | 057 |1.90| 0.43 | 9374.46 | 0.41 | 0.15 | 0.04
1990 | 9419858 | 482 |1.13| 0.07 368 | 0.00 | 0.00 | 0.00

TYCTHIHHO-CTCIHRIC |75 171 94375.15 | 418 | 1.64| 0.21 3.66 | 0.00 | 0.00 | 0.00
Mycremubie, | 1990 | 163521.6 | 940 | 1.04] 0.01 - - - -
BTOM uncie: | 2017 | 163409.68 | 9.20 | 1.21| 0.04 - - - -
OCTEIREHHO- 1990 | 8123549 | 426 |0.92] 0.01 - _ - -

IIYCTBIHHEIE 2017 | 81202.53 420 (096 | 0.03 - - - -
1990 | 77152.94 481 0.12| 0.00 - - - -
2017 | 77079.98 4.66 0.26 | 0.01 - - - -
nycTeIHHBIE Kpaiine | 1990 | 5133.17 0.33 0.00| 0.00 - - — -

apuIHbIe 2017 | 5127.17 0.33 0.00| 0.00 - - - -
1990 | 30711.07 1.16 046 034 | 2727121 | 0.34 0.58 0.82
2017 | 30065.7 0.98 0.50 | 0.44 122.03 0.34 0.58 0.82
OO01as mIomaib 1990 | 467511.05| 1994 |7.54| 2.40 14183.1 | 14.07 | 2.21 1.65

MIPUPOIAHBIX

skocucteM 11OP

FOKHO-ITYCTBIHHBIC

I'mapomopdubie

2017 | 463023.26 | 16.74 |9.22| 3.64 | 14075.87 | 8.33 6.47 3.14
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Paznuna mexay oOmieil miomianeio MOHTONMMM ¥ IJIOUIAJIBI0, MPUXOAMBLICHCS Ha Ha3eMHBIE
MPUPOJHBIE DKOCHCTEMBI, 3a NpOIICANIMEe Tpu JAecsaTuieTus He mnpeBbimana 3.5%. Kpowme
AHTPOIIOTEHHBIX SKOCUCTEM (MaXOTHBIE 3€MJIM, MPOMBILUIEHHbIE TEPPUTOPUH, CTPOMKU, HACEIEHHBIE
IYHKTHI), B 3TY Pa3HUIy IJIOUIAJCH BXOAAT W YCJIOBHO CTAOMJIBHBIE pa3Mepbl BOJHBIX IKOCHUCTEM,
sapmMarorue okoio 1% (16.1 Tsic. kM?).

CokpaleHue 1iomaaeil TpUpOIHBIX IKOCUCTEM HAIPSAMYIO CBSI3aHO, B IEPBYIO OUYEpENb, C
pacuIMpeHHeM TEPPUTOPHUHM, 3aHATHIX OCBOCHHEM MECTOPOXKICHUN IMOJE3HbIX MCKOMAeMbIX, U
YBEJIMUYEHUEM CEIUTEOHBIX TEPPUTOPUIA (KUIION 3aCTPOMKHU, TPOM30H, 00BEKTOB HH(PPACTPYKTYPHI ),
a TaKKe C yBEJIMYCHHEM IUIOIAAN pAcaXaHHbIX 3€Mellb.

TI10Many anmponozentpix YKOCHCTEM BHIPOCTH Ha 6.83 Thic. KM” (35%), B TOM HUHCIIE: IUTOMIAH,
pacrnaxaHHbI€ J1s1 CEJIbCKOXO03iCTBEHHOTO UCIOJIb30BaHus, yBeIMYWIKUCh K 2017 r. Ha 5.93 ThIC. KM (Ha
51.2%) mo cpaBHeHHiO ¢ 1989 ., a TEXHOTEHHBIX SKOCUCTEM (pa3paboTaHHBIE MECTOPOXKICHHUS
MOJIE3HBIX MCKOMaeMbIX U cenureOHble Tepputopun) — Ha 0.91 ThIC. KM’ (na 11.5%). YBenuuenue
IUIOIIAN AHTPOIIOTEHHBIX IKOCUCTEM HAIJITHO MJUTIOCTPUPYIOT KapThl aHTPOIIOT€HHON HapyIIEHHOCTH
skocucteM CeneHruHckoro u Jlapxan-VYyn aiiMakoB o coctosiHuio Ha 1990 u 2015 rr. (puc. Sa, 6).

1990

Puc. 5 a. Kapra anTponoreHHoi HapymeHHOCTH dkocucTteM CeneHruackoro u Jlapxan-Yyin aiiMakoB B
1990 r. Vcnosuuvle 0603nauenus: KOPUUHEBBIN IIBET — MAIIHU, CEPHI — HACEICHHbBIE TyHKTHI U TOPHO-
noObIBarotIasi mpomelnieHHOCTh (Ecosystems ..., 2019).
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Puc. 5 6. Kapra antponoreHHoi HapyimeHHOCTH 3kocucteM CeneHruHckoro u Jlapxan-Yyn aiimakos
o cocrosinuto B 2015 1. Venosuvie 0b603nauenus; KOpuuHEBBIA 1IBET — TAIITHU, CEPbI — HAaCEJIEHHBIE
MYHKTBI U TOpHOI00BIBato1as mpoMblnuieHHocTh (Ecosystems ..., 2019).

[Mox nawmnio ocBanBanuCh, TIABHBIM 00pa3oM, TUIOJAOPOIHBIE TEMHO-KAIITAHOBBIE M KAIITAHOBBIE
CTCITHBIE TIOYBBI PEYHBIX M CYXHX MEXKTOPHBIX JIOJIMH, BHYTPUTOPHBIX KOTJIOBHH M PaBHUH CEBEPHOMN
nosioBuHBl cTpanbl (doto 4). Ha pybexe XX m XXI croneruii Oompline TUIOMIAAU TMAalIeH OBLTH
3a0poreHsl, 0COOEHHO Ha fore, B IEHTpe W Ha 3amajae Monronun. [lo maHHBIM KapTorpadupoBaHUs
(Ecosystems ..., 2019), B 2017 r. B Monronuu Bcero ObUIo pacmaxano 17491.26 KM’, TJIABHBIM
00pa3oM, CTEMHBIX TEPPUTOPUN — ITO CTAapble W HOBBIC IMAIIHH, a TAK)KE PA3HOBO3PACTHBIC 3aJICHKU.
Hanpumep, B Cenenrmnckom u [lapxan-Yyn aiimakax IUIOIIa[Jp pacnaxaHHbIX 3emenb k 2015 .
BO3pOCIIA B 2 pasa o cpaBHEHHIO ¢ 1990 T. (5538.86 1 2750.95 KM’ COOTBETCTBEHHO; pHC. 50).

B pesynprare pacnamku ObUT MOJHOCTBIO pa3pylleH €CTeCTBEHHBIH MOYBEHHO-PACTHTEIbHBIHN
MTOKPOB 3KOCHUCTEM, a MPOILECChl MOYBO0Opa3zoBaHus U (popMHUpoBaHUS OMOIEHO30B Ha paclaxaHHbIX
IUIOMIA/IAX TONUTM IO aHTPOMOTEHHOMY CIIeHapHio. [JTaBHBIMH JUArHOCTHYECKHMMH TpPU3HAKAMU
MOYBEHHON  Jerpajallud  CUWIbHOHApYIIEHHBIX  OOTapHBIX  3€Mellb  SBIAIOTCS  MPOIECCHI
IeryMupuKaluu, MOTeps MeNKo3eMa B TMaxXOTHBIX TOPU30HTAX U YCUJICHHE OINECYaHEHHOCTH
MTOBEPXHOCTHBIX TOPU30HTOB MOYBBI. CTENEHb MPOSBICHUS 3TUX MPOIIECCOB BO BCEX PA3HOBUIAHOCTSIX
KAIlITAHOBBIX TIOYB 3aBUCHUT OT PACIOJIOKEHHUS pacClaXaHHBIX 3AJIKHBIX YYaCTKOB B PA3IMYHBIX THUIIAX
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TaHAmA(TOB U OMPEEIIICTCS TUTOIOTHISCKIM COCTABOM IOYB M UX PACIOJIOKEHHUEM 10 OTHOIICHUIO
K BETpoBOMY pexkuMy. CamMbIMHU 3HAUUTENbHBIMU MoOKazaTensiMu aerymupukamuu (o 50-60%) u
cHIKeHus Menko3ema (1o 40-50%) xapakTepu3yroTcs BBLICTBI SKOCUCTEM C KAlITAHOBBIMU MMOYBAMH
JIETKOTO TPaHyJOMETPHUECKOTrO cocTaBa (TiecuaHble M CylecyaHble) B JIaHImAa(Tax yMEepeHHO-CYXHX
creneil. Bce 1meOHUCTBIE Pa3HOBUAHOCTH IOYB OTJIMYAIOTCSA, KpPOME TOro, IpolieccaMu
«ramMmmajiu3daliunu» MOBCPXHOCTHU, IMPUBOAAINMMU K CHHIKCHHWIO BOJHOT'O IIOTCHIMAJIA HaHI[IHa(I)TOB
cyxux creneit (Hamcam0Oyy, 2004; Xan6aarap, 2010; baxa u ap., 2018).

-

®o10 4. Y3KH1€E J1eCOCTEHbIE MEKTOPHBIE JOJIHMHBI 110]] 36pHOBbIE KyIbTYpbI (CelleHrnHCKuUi aitMax).

Yacto Ha NPUrOJHBIX B KOPMOBOM OTHOILIEHUHM CTapbIX 3aJIekaX BBINACAIOT CKOT, YTO TOXKE
MEIIaeT HOPMaJIbHOMY BOCCTAaHOBJIEHHIO 30HAJIBHOM pPacTUTENBHOCTH. B mocimeaHue roisl 3aiexu
BHOBb BO3BpallalOT K LIEJIEBOMY HCIOJb30BaHUI0. Kpome TOro, pacrmaxuBaroTcs HOBBIE JTOCTYIIHBIE
3eMJIM B CTETIHBIX JOJUHAX JECOCTEHOrO Mosica.

[Inomanu mexnocennvix dKOCUCTEM 3a ucciaeAyemblid nepuoj Belpocan Ha 11.5%. IlosBunuch
MHOTOYHCIICHHBIE MENIKHe pa3padOTKH 30J0TOHOCHBIX MECTOPOXAEHUH B X9HTIE, XaHrae, JAPYrux
TOPHBIX TEPPUTOPHSIX, @ TAaKXKe B JIOJMHAX PEK M CPeAM IMYCTHIHHBIX MeskoconouHukoB (Komenea
u ap., 2015; Kasimov et al., 2016). HanGonee MHOrO4MciIeHHBIE pa3pabOTKH 30JI0Ta OTMEYCHHI B
CeneHrMHCKOM aiiMake, 4To MOKa3aHO Ha KapTax aHTPONOIreHHOW HapymieHHocTH (puc. 50). OcBoeHbI
KpPYITHBIE MECTOPOXKJCHHS KaMEHHOTO YIJIsi Ha Ire W B HMHBIX paiioHax Monrommu (¢dorto 5),
PaCIIMPUIINCH TUIOIIAAN JOOBIYH JKEJIE3HBIX U MOIMMETAIMYECKUX Py, BeIETCS MaciTabHas Jo0bIYa
He(TH Ha BOCTOKE CTpaHbI.

VYBenuyeHne TOpOJCKOTO HACeNEeHUs HEU30eKHO TPUBENO K PACHIUPEHUIO CETUTEOHBIX
tepputopuil. OCOOGEHHO ATO 3aMETHO BOKPYT OOJIBIIMX MPOMBIIIICHHBIX HEHTPOB, Ky/1a HallpaBUIICS
OCHOBHOM IMOTOK BHYTpPEHHEW Murpauuu: tepputropus Yian-batopa Bwipocna Oosiee yeMm BJBOE
(c 414.2 1o 903.6 km?), JlapxaHa — Goxee deM B 8 pas, ¢ 6.7 10 65.8 KM%, DpadHITA (BMECTE C
NPUJIEraloIUMU pa3paboTKaMH MOJUMETANTNYECKUX PYA U COMYTCTBYIOUIMMH HPEINPUATHIMHU) —
Goree uem B 10 pas, ¢ 8 10 81 kmM® (GoTo 6). 3aMETHO YBEINUMINCH TEPPUTOPUH PSAa aiiMAYHBIX
1eHTpoB: MypaH, bynran, Anraii, basaxonrop, 3ynmon, Hoiip, lananazanran u Ipyrux.
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®ot1o 6. HoBbie paiionsl r. Yman-batopa.
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B Tabmume 5 mnpuBencHsI

OKOCHUCTEM

JUHAMUKA HA3EMHBIX ITPUPOJJHBIX 9KOCUCTEM MOHI'OJIMU 3A 1989-2017 rr.

CPaBHUTCIIBHBIC HAHHBLIC HHOHlaHGfI 30HAJIbHBIX IMPUPOAHBIX

HapYIICHHOCTH, 110 JaHHBIM KapTorpadupoBanus 1990 u 2017 rr.

Monronuu B 1enoM, Iud@epeHIupOBaHHBIX [0 CTENEeHH HX AaHTPONOTEHHOU

Taoaumna 5. [IporieHTHOE COOTHOIIICHKE TIIOMAACH 30HATLHO-TIOSICHBIX TPYHI 3KOCUCTEM MOHroMu 1o
CTENCHN aHTPOINOTreHHOW HapyieHHocTH (1 — cmabas, 2 — cpensis, 3 — cwibHas), B % OT IUIOMIAAN

CTpaHsbl.
1990 r. 2017 r.
IInomann

30HAJBHO-
HOSICHBIE rpyrmbl II0 CTCIICHHN . IO CTCIICHHN .
SKOCHCTEM oouas AHTPONOreHHOM o0masn AHTPOINOIreHHOM
HapylﬂeHHOCTH HapyIHeHHOCTI/I
KM> % 1 2 3 KM> % 1 2 3
Boicokoropubie | 5669737 | 3.62 | 3.32 | 0.28 [ 0.02| 5645391 | 3.61 | 3.30 | 0.27 {0.04
JlecHbie 118629.58 | 7.59 | 4.89 | 0.83 [1.87] 11793830 7.54 | 4.46 | 1.82 |1.26
Jecocrennbie | 5219945 | 333 | 2.06 | 1.12 |0.15] 4966934 | 3.17 | 1.53 | 1.26 |0.38
Crennere, 865847.48 | 55.35 | 38.64 | 14.26 | 2.45 | 863576.30 | 55.21 | 24.96 | 23.20 | 7.04

B TOM 4HUCJIC.
BBICOKOTOPHO= | 55531 14 | 129 | 1.15 | 0.13 |0.01] 20222.70 | 1.29 | 0.94 | 0.30 |0.05

CTCIIHBIC
nyroso-ctenupie | 110562.35 | 7.07 | 4.11 | 2.52 [0.44|109046.75 | 6.97 | 2.87 | 3.39 [0.72
CTe“H"é;XyrjpeHHo 185714.02 | 11.87 | 7.11 | 3.79 |0.98| 183531.32 | 11.73 | 4.37 | 5.25 |2.11
cyxoctemmbie | 237065.21 | 15.16|10.89 | 3.63 |0.64]236556.47 | 15.12 | 5.56 | 6.82 |2.74
OMYCTBIHCHHO™ | 13937635 | 8.91 | 6.62 | 2.02 |0.26| 141182.89| 9.03 | 3.79 | 4.24 |1.00

CTCIIHBIC
nycThIHHO-cTenHble | 172878.41 | 11.05 | 8.76 | 2.17 |0.12|173034.17 | 11.06 | 7.43 | 3.20 {0.43
Hyeroiambie, | 07001 60 119.65|17.65 | 1.94 |0.06 | 30728535 | 19.64 | 17.49 | 2.06 |0.09

B TOM 4HHUCJIC.
OCTCIHCHHO= | 17858606 | 822 | 6.48 | 1.68 |0.06|128539.55| 822 | 6.52 | 1.63 |0.07

HYCTLIHHBIC
I0’)KHO-ITycThIHHBIE | 123296.31 | 7.88 | 7.61 | 0.27 [0.00 | 123169.11 | 7.87 | 7.41 0.45 (0.01
TIYCTBIHHDIC KPAHHC | 55400 41 | 3.55 | 3.55 | 0.00 |0.00| 55576.69 | 3.55 | 3.54 | 0.01 [0.00

apuIHbIe
Tuapomopdubie | 124007.8 | 7.93 | 3.92 | 3.13 [0.88]122751.03 | 7.84 | 2.84 | 2.47 [2.53
Beero no 1524753.36| 97.5 | 70.5 | 21.6 | 5.4 |1517674.23| 97.0 | 54.6 | 31.1 |11.3

Mosronun
Jlecuvie  DKOCUCTEMBI  SIBISIOTCSI HEOTHEMJIEMOW  YacThiO  MPUPOJHO-TEPPUTOPHUATIBHBIX

KOMIIJICKCOB MOHFOHI/II/I, a JICCHas NPOMBIIIJICHHOCTDb UT'PACT 3aMCTHYIO POJIb B SKOHOMHUKE CTPAHBI.
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O6mast mmomane jecoB ¢ 1990 r. cokparunace Ha 0.58% (c 118629.58 mo 117938.30 kM),
B OCHOBHOM H3-32 BHOBb TOSIBUBIIHUXCS aHTPOIOTEHHBIX OOBEKTOB W, YaCTUYHO, M3-3a BBIPYOKHU U
CUWJIBHBIX TT0XapoB (dhoTo 7).

®oto 7. BeipyOka cropesiiero JiucTBeHHUYHMKA (Bynaranckuii aiiMak).

JlecHble mMOXapbl SABISIOTCA TJIaBHBIM (AKTOPOM YHUYTOXKEHUSI KOPEHHBIX JPEBOCTOEB U
M3MEHEHHS COCTaBa JIECHBIX OJKOCHCTEM, OJHAKO TPEHIbl JIMHAMHKHA COCTOSHHS JIECOB
HeOoAHO3HA4HBI. [Ipon3onuio cokpamieHue MiIomaad CUIbHO HAPYIICHHBIX JIECHBIX YKOCHUCTEM, UYTO
0OBsCHSIETCS, B TIEPBYIO OYepellb, TEM, UYTO Jieca, KOTOPhIe Ha OOJIBIIUX TEPPUTOPHUSIX B MPOILIOM
OBLTM YHUYTOXEHBI ¥ CMEHUJIUCH JICCHBIMH TapsSMH, WA ObUIH CHJIBHO ITOBPEXIACHBI IMOXapaMH, K
2017 . B OCHOBHOM BOCCTAaHOBWJIM JPEBOCTOU. Tak, MOSBUINCH BTOPUYHBIE MEIKOJIHCTBEHHBIE
(B ocHOBHOM U3 Betula pendula) v cMelIaHHbIE Jieca Ha 3alaJIHOM U CPEIHETOPHOM XOHTIE, B TOpax
BOCTOYHEE XOHTIS, Ha BOCTOYHOM M CEBEPO-BOCTOYHOM XaHrae, TOT/a KaK Ha IIEHTPalbHOM,
3almagHOM M CeBepHOM XaHTae M IEHTPATHbHOM XOIHTAIE HMJIET BOCCTAHOBICHHE KOPEHHBIX XBOWHBIX
nopon (Larix sibirica w Pinus sibirica; ¢oto 8-10; Hopxkcypan, 2009; SApmumko u ap., 2010;
Hanwmun, Lort, 2012; Tymurmaa, 2012; 3o€o, 2013; Dulamsuren et al., 2010; Undraa et al., 2015).
B nmocneanee Bpemsi OCHOBHBIE OYaru JIECHBIX MOXAapOB CMECTHIHCH B BocTouHoe I[IpuxyOcyrysbe,
ceBepo-3amagHbelii XIHTOH W Ha mpurpanuunbie ¢ Poccueit xpeOTer: Byrammiin, JKuawmHCKUH,
banpmxunckuii, DpsH-Jlaba u nap. 3mech TOPAT KaK KOPEHHBIE JIMCTBEHHUYHBIE M COCHOBBIE, TaK H
BTOPUYHBIC MEITKOJIMCTBEHHBIEC IPEBOCTOM.

Ha navyanpHOW CTaguu BOCCTAHOBJIEHHE JIECOB 3/I€Ch NMPOXOIMUT Yepe3 JUIUTENbHO-TPOU3BOHbIE
MEJKOJUCTBEHHbIE W KYCTAapHUKOBBIE CyKieccuu ¢ Prunus pedunculata, P. sibirica, Spiraea
aquilegifolia, S. media, Betula fruticosa, Dasiphora fruticosa n np. (poro 11; baxa u ap., 2019).
[Tnomanu cnabo HapyuieHHbIX JiecoB Monromuu k 2017 r. cokpatuiuck Ha 5.2%, a jecoB cpenHei
CTETIEHU aHTPOIIOTEHHON HapYIIEHHOCTH, HAPOTHUB, BeIpocin Ha 13.2%. CUIbHO HApYIIEHHBIX JIECHBIX
AKOCHUCTEM CTajo Ha 8% MeHblle, YTO OOYCIIOBJIEHO CHMXEHHEM IUIONIAJeH, 3aTPOHYThIX pyOKamu,
CUJIbHBIMU IOYKapaMH, €CTECTBEHHBIM BOCCTAHOBJICHMEM paHee CTrOpEBIIUX JIECOB M COKpaIleHHUEM
o0BeMa 3ar0TOBOK JIPEBECHHBI.
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i aiiMax).

®oto 8. Bropuunsiii 6epesnsik (Betula pendula) Ha mecte cropeiero cocHsika (CelleHrHHCKA

).

U aliMaK

v

®ot10 9. TpaBsHbII COCHOBBIH Jiec nocie noxapa (CeleHrHHCKH

03
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®oto 10. 'app Ha MECTE CrOPEBIIIETO U BEIPYOJIICHHOTO ICEBIOTAEKHOTO JINCTBEHHUIHHKA
(Apxanraiickuii aiimax).

®oto 11. BoccTranoBuTenbHas KyCTapHUKOBas cykueccust (Prunus sibirica) Ha MeCTe CTOPEBIIIETO
cocHsika (CeneHrHHCKUH aiiMaK).

st monmydeHuss 0ObeKTUBHBIX KaueCTBEHHO-KOJIUYECTBEHHBIX JaHHBIX O COKPAICHHUH IIOMAACH
KOPEHHBIX XBOWHBIX JIECOB W 3aMEHE WX IPOW3BOAHBIMH HEOOXOIUMBI OT/EIbHBIE MaciITaOHBIC
UCCIIETOBAHMS, TIOCKOJIBKY MOHUTOPUHT COCTOSHHUSI 9KOCHCTEM MBI MPOBOIMIA CTPOTO B TpaHUIAX
BBIJICTIOB THITOB YKOCHCTEM, 3a()UKCHPOBAHHBIX B 1989 T.
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OueHka COCTOSHUSL J1lecoCmenublx SKOCHUCTEM HOCHT MHTerpainbHblii xapaktep. CocrosHue
BXO/ISIIIUX B NPUPOJIHOE COYETAHUE JIECHBIX MACCHUBOB M CTETEH MOKET OBITH MPOTHBOIOJIOKHBIM:
jeca MOTYT OBITh CTOPEBIIMMH, BTOPUYHBIMH, BHIPYOJICHHBIMU MM YHUYTOXCHHBIMU HaCEKOMBIMH,
a crend MMeTh (OHOBOE COCTOSIHUE; JIMOO, HANPOTHB, Jeca HE TPOHYTHIMH, a CTENU CHIIBHO
COUTBIMU CKOTOM. Pe3ynmbTaThl OIEHKM CTENEHH aHTPOIOI€HHOW HApyIIEHHOCTH JIECOCTEIHBIX
COYETaHWI MOKa3bIBAIOT: CIA0OHAPYIIEHHBIX JECOCTEHNHBIX COUYETAaHUM CcTaso MeHblie Ha 16.7%,
a IUIOIAJU CpPeJHE M CUJIbHO HApYUIEHHBIX JIECOCTENHBIX JKOCHUCTEM YyBeJuumiuch Ha 4 u 7%
cooTBeTcTBeHHO. OO0mmas miomaab Jiecocrenu cHusmiack Ha 10% (o TeM ke MpuYMHAM, YTO U
wIomaau yecoB). IIoCTOSAHHBINA BBIIAC CKOTA HA JIECHBIX TapsX HNPUBEN K IOJHOMY HCYE3HOBEHHUIO

HEKOTOPBIX HEOOJBIINX YYaCTKOB OCTPOBHBIX JIECOB Ha OKHOHM MepH(epuu JIECOCTEIHOTO IMosica
(poro 12; Khishigjargal et. al., 2013).

®oto 12. ['opHas necocrens (bynranckuii aitmax).

Mano U3MEHUITUCH TUIOMIATN M COCTOSTHHE SKOCUCTEM 8blCOKo2oputi: 00IIas TIIoIa s CHU3UIACh
Ha 0.55% (243.46 km”). Ha CTONBKO e IPOLEHTOB BO3POCIA IIOMA b CHIIBHO HAPYIICHHBIX, ITABHBIM
oOpa3oM, 3a CYET CHHXKEHHsS TIUJIOMAAN BBICOKOTOPHBIX JKOCHCTEM CO ClIa0oil CTEeNneHbIo
AHTPOTIOTEHHOW HApyIMIEHHOCTH. BcE OobIiee KOMMYECTBO CKOTA CTAJIO MACTHCh HA BBICOKOTOPHBIX
nactoumax Xanras U1 MOHTOIBCKOTO AJTas, B EPBYIO O4Yepeb, HA TOPHO-ITYTOBBIX (KOOPE3UEBBIX,
OCOKOBBIX, Pa3HOTPABHO-3JIaKOBBIX) U TOPHO-TYHIPOBBIX €PHUKOBBIX, & TAK)KE OCOKOBO-KOOpPE3UEBBIX
(doro 13; Orypeesa u np., 2012; Orypeesa, 2015).

Cmenu SBISIOTCS BaXXHEUIIMMM NPUPOJHBIMU DSKOCHCTEMaMH [UIsl AKOHOMUKH MOHromauu.
DT0 OCHOBHasi KOpMOBasi 0a3a TJIABHOM OTPAciM CEIbCKOTO XO3sIiCTBa CTpaHbl — MMACTOHIIHOTO
KUBOTHOBOJACTBAa. HecmoTpst Ha TO, uro oOmas twiomanpr creme ¢ 1990 mo 2017 rr. cHU3MIACH
HesHauuTenbHo — Ha 0.27%, COOTHOIIEHHE MEXIy CTENHBIMU JKOCHCTEMaMHU pa3HOH CTeneHu
AQHTPOIIOTCHHOW HAPYIIIEHHOCTH M3MEHUJIOCHh Topasno cymiecTBeHHen. [lnomanp ciabo HapyIeHHBIX
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crenedt ymenbiuiack Ha 35.3%, a cpeaHe HapylieHHbIX yBenuuwiachk Ha 63%. [lnomans cuiibHO
HApYIICHHBIX BBIpOCIAa TOYTH BTpoe M Jnocturia 60795.77 km’. Taxoit XapakTep HW3MEHEHUI
COCTOSIHMSI OTMEYAeTCs BO BCEX PErMOHAX JUIS BCEX 30HAIBHO-TIOSICHBIX TPYII CTEIHBIX SKOCUCTEM
(Tabm. 6), mpu 3TOM caMble CHJIbHBIC HETAaTHBHBIC M3MEHEHHS COCTOSHHUS MACTOWI HAOIIOMAIOTCS Y
HauOoJsee LEHHbIX B KOPMOBOM OTHOIIEHUU cTenel (YMEpPEHHO-CYXUX, CYXHUX M ONYCTHIHEHHBIX),
cocrapisitonux 36% teppuropuu MoHroamu.

®oto 13. Bricokoropaoe koOpe3ueBoe nmacrouiie (ApxaHraiickuii aiiMax).

Tabauua 6. V3meHenne aHTPOIOreHHOM HAPYIIEHHOCTH CTEMHBIX dKocucTeM ¢ 1990 mo 2017 rr.

CreneHb aHTPONMOTeHHON HAPYIICHHOCTH
30HAIBHO-TIOSICHBIE TPYIIIBI o .
(% oT muIomaau 30HAJBLHO-MOSCHOM IPYNIIBI IKOCHCTEM)
IKOCUCTEM
Cnaban Cpenunss CuibHasn
BBICOKOTOPHO-CTEIHBIE -16.2 +13.1 +3.1
JyTOBO-CTEIIHbBIE -16.9 +12.6 +4.3
CTEIIHbIE YMEPEHHO-CYXHE -22.9 +13.1 +9.8
CYXOCTEMHbIE -34.2 +20.1 +14.1
ONYyCTHIHEHHO-CTEITHBIE -32.3 +24.2 +8.1
ITYCTBIHHO-CTEITHBIE -12.1 +9.3 +2.8

Cpennee cokpallleHHe TUIONIAJAe CTEMHBIX C1ab0 HAPYIICHHBIX SKOCHCTEM cocTaBisieT 22.4%.
[Inomane CTENHBIX TEPPUTOPUIN, CTENIEHb AHTPOIIOT€HHOW HAPYIIEHHOCTH KOTOPBIX OLIEHUBAETCS Kak
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CWJIbHAs, yBeJIMUMIach Ha 7%, a cpeHe HapyleHHbIX — Ha 15.4%.

OcHoBHOHM (opmoOIl jaerpajganviii CTENEH SBISETCA IMAcTOWIHAS JUTPECCHs, OOYCIIOBICHHAs
Ype3MEpPHBIMH TMACTOWIIHBIMA HArpy3KamH, CTaBIIUMH CIIEJCTBHEM OECKOHTPOIBHOTO pPOCTa
MOTOJIOBbSI CKOTa, YKPYITHEHUS CTaj, 1 MUHUMH3AIUU WX BUIOBON CTPYKTYPHI, a TaKXKe HAPYIICHUS
BEKaMH IPOBEPEHHOW TPAAUIIMOHHOM CHCTeMbl macToumeodopora. OgHAKO yke MpU  CIadbIX
Harpy3kax TMpU3HAKH JCTpajalliid TPOSBISIOTCS B IOJABICHUU JKU3HECIIOCOOHOCTH OCHOBHBIX
1eHo3000pa3oBareneii crenei (Agropyron cristatum, Achnatherum sibiricum, Agrostis vinealis, Carex
pediformis, Cleistogenes squarrosa, Festuca lenensis, F. sibirica, Helictochloa hookeri, Koeleria
macrantha, K. glauca, Poa attenuata, Stipa baicalensis, S. krylovii, S. tianschanica, S. caucasica v np.)
[Ipn cpemHux Harpy3kax MPOUCXOJUT CMEHA JOMHHAHTHOTO COCTaBa BHUJOB, CHUKCHHE
(UTOIEHOTMYECKUX  XapaKTePUCTUK  (BHIOBOE  pa3HoOOpa3ue, IPOCKTUBHOE  IOKPBITHE,
MPOAYKTHBHOCTE), @ TPH CWIBHBIX W OYEHb CHJBHBIX MACTOWIIHBIX HArpy3kax HaOIoaaeTcs
dbopmupoBanue TpaHCHOPMUPOBAHHBIX, OOEIHEHHBIX, MAaJOBUIOBBIX H MOHOJOMHHAHTHBIX
COOOIIECTB W3 WHBA3WHUHBIX W JUTPECCHBHO-aKTUBHBIX BUIOB (Allium polyrhizum, Artemisia
anethifolia, A. adamsii, A. frigida, A. laciniata, Carex duriuscula, Chenopodium acuminatum, Ephedra
sinica, Peganum nigellastrum, Potentilla cinerea, Sibbaldianthe bifurca, Thermopsis lanceolata, Iris
lactea u np.; dhoto 14, 15; Manxkanosa, 2008; ['yaun u ap., 2012; Apuyn6ona, 2014; TyBIIMHTOITOX,
2014; baxa wu ap., 2015; KaszanmeBa m nap., 2015; VYpruacan, Jlwobapckuii, 2015; Cadponona,
Hapantys, 2016; ITeryxoB u np., 2018; Crpykrypa ..., 2018).

®oto 14. JlerpanmupoBaHHOE MAacTOUINE C MOHOAOMHHAHTHBIM (Artemisia frigida) pacTUTEIbHBIM
coobmrecTBoM (CeneHrnHCKUH aliMaKk).

3HauyMTeNbHbIE JIECTPYKTUBHBIE W3MEHEHHs MacTOUIIHBIX SKOCHCTEM OTMEYAlOTCs B Ipenenax
CTEMHOM 30HBI, CTEMHOTO W JIECOCTEITHOTO TOSICOB B IEHTpalbHON yacTu Monrommu (BynraHckwid,
Opxon, Cenenrunckuid, J[lapxan-Yyn, VYBepxanraiickuii, ILleHTpanbHbIii, XOHTIHMCKHI U
CpenneroOuiickuii aiiMaku), B JIOJIMHAX, BHYTPUTOPHBIX KOTJIOBMHAX M HAa TUIOCKOTOPBSIX XaHTas,
['obuiickoro Antast 1 Ha BocToke MOHTIOJIBCKOTo AJTasi, a TAaKXKe Ha CTENMHBIX (BKJIIOYas MyCTHIHHO-
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crennble) mactoumax KotmoBuHbl bombmmx 03ép u Jomuubr 03€p. CyIIEeCTBEHHO pacIIUPHINACH
TEPPUTOPUHU CUIIBHO COMTHIX MACTOUII] B OKPECTHOCTSAX aiiMauHbIX LIEHTPOB, a TAKXKE CPEAHE U CHIIBHO
JIETPaIMPOBAHHBIX M3-32 YPE3MEPHBIX MACTOUIIHBIX HArpy30K BBICOKOTOPHBIX CTEMHBIX MacTOWI Ha
Xanrae u ['oouiickom Antae (oto 16).

®oto 15. CubHO HapyllIeHHas BBIIACOM cyXasl CTellb ¢ Artemisia adamsii (LleHTpanbHbIN aiiMak).

®oto 16. CrtbHast macTOMIITHAS AUTPECcCHs TicaMMOpuTHOM mycThiHHON cTrenH (FOsxxHo-TI"oOuiickuii aiiMax).
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Camas macmrabHast nerpajganusi GUKCHPYETCsl y CTEMHbIX NacTOMII (JIyrOBBIX, YMEPEHHO-CYXUX,
CYyXHMX U ONyCThIHEHHBbIX). [IcamMmModuTHBIE BapHaHTHI CTENEN UCIBITHIBAIOT Hanbosee CUIbHBINA cOOii,
B TOM 4Hcie U Mexanuueckuit (¢poro 17, 18). B Monronuu ncaMMo(uUTHBIE CTENH COCTABISAIOT OKOJIO
3.5% oT mIomanay, 3aHATOM CTENHON pacTUTENbHOCTHIO. 110 manHbIM KapTorpadupoBanus k 2017 T.
IJIOIIAb CUJIBHO HApYLIEHHBIX CTENEW 3TOM KaTeropuu BeIpocia 1o cpaBHeHUIo ¢ 1990 r. B 8.6 pa3za
(10 6817 kM%), a cpejiHe HapyLICHHBIX — Ha 12%.

®oto 17. [IcammopuTHAS CTENb B COCTOSHUU CHIIBHON MACTOUIIIHON AUTPECCHUH,
¢ oyaraMu BojiHOH 3po3un (CeneHrnHCKUM aliMak).

®oro 18. JlerpamupoBanHasi B pe3yabTaTe NepeBbinaca cyxas ncammodurHas crems (bynranckuii aiimax).
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Y BBICOKOTOPHBIX M JIYTOBBIX CTeMeW HaOMI0JaeTcss CXOAHAs JUHAMUKA aHTPOIOTeHHOU
HApYLICHHOCTH: IUIOIAAN cjaabo HapylleHHble CoKpaTwinuch Ha 16-17%, cpeaHe HapylIeHHBIX
yBenuuminch Ha 12.5-13%, a cunbHO HapyuieHHble — Ha 3-4.5%. OTU NaHHBIE CBUAETEILCTBYIOT O
IIPOJBUKEHHUH ITPOLIECCOB MMACTOUIIHOM IUTPECCUU B BEPXHUE TOPHBIE 1105CA.

[TycThiHHBIE CTEMU HE MpeTeprenu OONbIIUX AECTPYKTUBHBIX M3MEHEHHUH, a 4acTh IMYCTBHIHHO-
CTEIIHBIX MMaCTOMUIII, BCIECTBHE CHIDKEHHS MaCTOMIIHBIX HArPy30K, CTajla BOCCTAHABIMBATHCS.

CrerneHb aHTPONOTEHHOW HAPYIIEHHOCTH MYCMbIHHGIX SKOCUCTEM Majio u3MeHuiach (poro 19).
[Tnomans cnabo HapylIeHHBIX NYCThIHB cHU3MWiIach Ha 0.8%, a cpenHe W CHIIBHO HapyIICHHBIX
yBeamuminch Ha 0.6% u 0.2% coorBercTBeHHO. HeraTuBHbIE M3MEHEHHUS! COCTOSIHUS IYCTBIHb BO
MHOT'OM OOYCIIOBJICHBI MOSIBJICHUEM KPYITHBIX Pa3padOTOK MECTOPOXKICHHIA MOJIE3HBIX HCKOIMAeMbIX H,
KaK CJIEJICTBUE, MOBBIIIEHHOTO CIpOca Ha MPOIYKIHUIO KUBOTHOBOJCTBA, IMOCTOSHHBIM CKOIJIEHUEM
CKOTa Ha macTOuIax moOIM30CTH OT ATUX Pa3pabOTOK.

®oto 19. Dxocucremsl ceBepHbIX MycThIHb (FOxxHO-I" 00Miickuii aiimak).

T'uopomopguvie 3xK0cHCTEMBl OOBEAMHSAIOT HECKOJIBKO TPYII 3KOCHCTEM, (YHKIHOHHPOBAHUE
KOTOPBIX CBSI3aHO C BEIYIIEH POJIbIO TIOBBIIICHHOTO YBIAKHEHUS (TPYHTOBOTO, CE30HHOTO HATEYHOTO,
MOWMEHHOT0, 3aCTOMHOr0 W mp.). TpeHIpl M3MEHEHUs AHTPONOTeHHON HApyIIEHHOCTH Pa3JIMYHBIX
THAPOMOP(HBIX SKOCUCTEM TOPHBIX U PAaBHUHHBIX TEPPUTOPHUH (JIYTOBBIX, JPEBECHO-KYCTAPHUKOBBIX,
COJIOHYAKOBBIX M COJIOHILIOBBIX) CXOJHBI: COKPATHJIUCh IUIOLIAAM CJIab0 M CpelHEe HapyIIeHHBIX (Ha
13.2 u 8.0%), m cymectBeHHo (Ha 21.2%) BbIpoCia IUIONIA/Ib CHJIBHO HAPYIICHHBIX SKOCHCTEM,
TTIaBHBIM 00pa3oM, 3a Cu€T yBENWYeHHs] MAcTOUIHOW HArpy3KH Ha THUAPOMOPGHBIE 3KOCHCTEMBI
peunbix qoauH (30€o u np., 2014).

Monumopune skocucmem Kouesvix yuacmkog. KpynHomacmTaOHbIE MCCIEIOBaHHUS 3KOCHUCTEM
KITIOYEBBIX YYaCTKOB, COMOHOB M MOJEIBHBIX TOJUTOHOB B PA3JIMYHBIX IMPHPOIHBIX PETHOHAX
MoHronuu B YCIOBHSIX BIHSHHUS Pa3sHOOOPa3HBIX AHTPOMOTCHHBIX (DAKTOPOB, UMEIOT OO0NbIIOEe
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3HAYeHHWE /I TOHMUMAHUS MEXaHH3MOB BO3JCHUCTBUS O3TUX (PAKTOpPOB Ha pas3HbIC Ha3eMHBIC
9KOCHUCTEMBI U JJIi MHOI'OCTOPOHHEr0 M3y4YEeHHs HX JAErpaJallMOHHON TuHaMHUKU. OZHON M3 Takux
TeppUTOpUl sBIsETCS KitoueBol ydactok «lamap» (52.7 KMZ), PaCIIOJIOKEHHBIN B IIPUTPAHUYHOM C
Poccueit Cenenruackom aiimake. KitoueBoi ydacTOK MpencTaBiisieT cOOOW MHTEpEC C TOUKH 3pPEHUs
JEeTalbHOTO H3Y4EHHUs IIpOLecca CMEHbl KOPEHHBIX COCHOBBIX JIECOB IPOM3BOAHBIMH, a TaKXKe
KYCTapHUKOBBIMH CYKIIECCUSIMH.

Ha tepputopun yuyacTka BblieN€HO 42 TUIA NMPUPOJIHBIX U 3 TUIA aHTPONOIEHHBIX KOCHUCTEM
(puc. 6a, 6). Ha ceBepo-3amajze ydacTka JIOHHBIE TECKH 3aHSATBI COCHOBBIMHU OOpaMu Ha OOpPOBBIX
necyaHblX 1noysax. K BOCTOKY M 1OTY JIIOHHBIH MacCHB CMEHSETCS MOJOTOBOJHUCTBIMU pPaBHUHAMU C
COCHOBBIMHM PEIKOJIEChSIMH W JIyTOBBIMH CTEMSIMH Ha TEMHO-KAIITAHOBBIX IIOYBaX, H3peIKa
NOMAJAl0TCs CTapble 3alexu. Jlanee Ha BOCTOK IOJOrOYBAJUCThIE PABHMHBI MOKPBITHI BTOPUYHBIMU
TPaBSIHUCTBIMU OEpe3HSKaMH M OCHHHHKAMH CO CTapbIMH PEJKUMH COCHAMH Ha TEMHO-KAIITAHOBBIX
noyBax. Ha Beicotax 6omnee 900 M H.y.M. BC, Ha >m10BuM TpaHUTOB c(HOPMHUPOBAIUCH IIEOHHUCTHIE
TEMHO-KAIITAaHOBBIE TIOYBBI 1O/ PAa3HOTPABHO-3JAKOBBIMH OCTEITTHEHHBIMH a0pUKOCHHKAMHU C
ocTaTKaMM OTMEpUIMX CTBOJIOB coceH. Hipke, Ha nuieiide ceBepo-3amagHON 3KCIIO3ULMU 3aJIEraeT
TOJIIIA JIECCOBUAHBIX YUCTBIX CYIEeceld C TYCTBIM W XOpOLIO Pa3BUTHIM IOKPOBOM aOPHKOCHHKA
(Prunus sibirica).

[To maHHBIM, TIOTYYEHHBIM Ha STOM KJIFOYEBOM YYaCTKe, ObIJIO BBISABICHO, YTO PABHUHHBIC YYaCTKH,
710 T0KapOB IOKPBIThIE COCHOBBIM JIECOM, OOBIYHO BO3BPALIAIOTCA K JIECHOMY COCTOSHHIO, HO CO
CMEHON KOpPEHHBIX IopoJ (Oepe3a U OCHMHA BMECTO COCHBI), @ CKJIOHBI I'Op, OOpalleHHble K JOJIMHE
p. CeneHru M MEXIOpHbIM KOTJIOBMHAM, IPEBpALAlOTCS B KYCTApHUKOBBIE 3apoCiid U3 abpukoca
cHOMPCKOro, TZe BO30OHOBIIEHHE COCHBI HE MPOUCXOAWUT. B KadecTBe CBHUAETENHCTB OBLIOTO
pacrpoCcTpaHeHHsI COCHOBBIX JIECOB CIIY)KaT COXpaHUBIIMECS (parMeHThl a0PUKOCOBBIX COCHSAKOB HIIU
aOpPHKOCHUKOB C PEIKOCTOMHBIMH COCHAMH. Ba)XHBIM IOKa3aTelieM MPOrpecCHPYIONMIEr0 PacIupeHus
apeasia a0puKOoca CIY)XMT TaKK€ BHEJPEHHE M YCIEUIHOE pa3BUTHE aOpPHUKOCHUKOB B JIECHBIX
coo0miecTBax Ha CKJIOHax ceBepHoit axcno3uiuu (baxa u ap., 2018).

Kak moxazanu pe3ynbTaThl HPOBEAEHHBIX paboT, clabOHapyIIEHHbIE HKOCHUCTEMbI 3aHMMAIOT
okosio 24.1% momaay KIIOYEBOTO ydacTKa, Ha JIONI0 CpeaHeHapylieHHbIX mnpuxoautcs 19.87%
IUIOIIAJM YYacTKa; CHJIbHOHAPYIIEHHBIE SKOCHCTeMBbl 3aHuMatoT 41.54% muomanu yyactka, a O4eHb
CUJIBHO U3MeHeHHbIe — 14.5% mnomanu (puc. 60).

[TonoGHBIE 3HaHMS CBHITPAIM BaXKHYIO POJb B COBEPIIEHCTBOBAHWU METOJMK OLIEHKU COCTOSHUS
HKOCHUCTEM, a TaKKe MPU MOHUTOPHUHTE M MEIKOMACIITaOHOM KapTOTpaupOBAHUU COBPEMEHHOTO
COCTOSIHUS 3KOCUCTEM aiiMakoB MOHTOJINH.

3akjao4eHue

Cosznanue arnaca «Ecosystems of Mongolia» (2019) crano 3akOHOMEpPHBIM KapTorpaduyeckum
3aBeplIeHHEeM OOJILIIOrO ATara MHOTOJIETHETO U3YYEHHsI HA3€MHBIX MPUPOAHBIX 3KocucTeM MOHTOIMH
POCCHUICKMMM M MOHT'OJIbCKMMH y4€HbIMU B paMmkax Hayunoii nporpammsel CPMKBD PAH u AHM.
OtuM ObLT MOABEAEH UTOT, B YACTHOCTH, paboTaM 10 MHBEHTAPU3aLMU SKOCUCTEM M MOHMTOPUHTY HX
COCTOSIHMS, BBIIIOJHEHHBIM 4epe3 25-27 JieT mociae MNepBbIX AaHAJIOTUYHBIX HCCIEIOBAaHUM.
B pe3ynbraTte ObLIM BBISBICHBI IJIAaBHBIE AHTPOINOTE€HHBIE (AKTOpPbl, HETaTUBHO BIMSIONIME Ha
COCTOSIHUE PKOCHCTEM, BIUIOTH JI0 MX MOJHOM Jerpajaaliy, yCTaHOBJICHbI MAcCIITaObl aHTPOMOTEHHBIX
HapyLICHUH, ONpeeNIeHbl VIOl U MECTONOJIOKEHNE MPUPOIHBIX SKOCUCTEM C Pa3HON CTENEHBIO
HapyLIEHHOCTH U aHTPOIIOT€HHBIX DIKOCHCTEM.
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CpaBHUTENBHBIN aHaIM3 cocTosAHUs AKocucTeM 3a 1989-1990 rr. (Ecosystems ..., 1995) u 3a 2017 r.
(Ecosystems ..., 2019), BbITOJHEHHBIH 0 TIOJIEBBIM U PACUETHBIM JAaHHBIM, OJJHO3HAYHO CBUICTEIbCTBYET
00 yCHJICHMH TIPOLIECCOB JIETPAIAIMU B HA3EMHBIX MPUPOIHBIX SKOCHCTEMaX MOHTOJHMHU 3a 3TOT MEPHOJ:
wionaau (HOHOBBIX M CIa00 HAPYIICHHBIX 3KOCHCTEM COKpPAaTWJIMCh B OCHOBHOM Ha TPETh, CPEIHE
HapyILIEHHBIX — BbIpociu Ha 44%, a TEppUTOPUHN C CUJIbHOM M OYEHb CHJIBHOM CTENEHBK) AHTPOIOIEHHOMN
HApYIIEHHOCTH SKOCHCTEM YBEIMYWIMCH Oosnee uem BiBoe. [loxokas kapthHa HaOmomaercs Uy
MacTOUIICTIPUTOAHBIX 9KOCHUCTEM: OO0llee COKpalleHne ux Iuiomaneit coctaBuino Bcero 0.4%, ogHako
cnabOHAPYIICHHBIX CTaj0 MEHbBIIE MOYTH HA YEeTBEPTh, CPEIHE HApYyIICHHBIX — Oosbine Ha 43%, a
IUIOIIAU CUJIBHO HAPYIIEHHBIX YBEJIMUYWINCH IOYTH BTpoe — Ha 188%.

['maBHBIMM IPUYMHAMU aHTPOIOT€HHON HAPYIIEHHOCTH 3KOCUCTEM SIBJISIOTCS:

e macTOuIIHAs AUrpeccus, KoTopas mnporpeccupyeT u ¢ 1990 r. (ycunmnace 6osee 4eM Ha TPETH
TEPPUTOPUU CTPAHBI);

e JleCHbIE TIOXKapbl, yHUUTOXMBIIME K 2017 T. OKOJO TOJOBHHBI KOPEHHBIX XBOMHBIX
JIECOHACAXIEHUH, 3aMEHUBIIIHNXCS, B OCHOBHOM, BTOPUYHBIMU MEJIKOJIUCTBEHHBIMHU APEBOCTOSIMU;

® paclIMpeHHe IUIOMIAJed aHTPOIMOT€HHBIX 3KOCUCTEM 3a CYET MOJIHOIO pa3pyLeHHs HPHUPOTHOIO
KOMIIICKCA: TIOYBEHHO-PACTUTEIBHOTO TIOKPOBA, MUKpopelbeda (a Mmectamu 1 Me3operbeda), 300IeHO30B.

[Inomane anTponoreHHsix 3kocucteM k 2017 r. cocraBuna 1.68% tepputopun Monronuu u,
TakuM o0pazoM, Bbipocia Ha 40% mno cpaBHeHuto ¢ 1990 r. PacnaxanHble TeppuTOpuM (IAIIHH,
Pa3HOBO3PACTHBIC 3aJIekKH) YBEIMUYWINCH OOJiee 4YeM HaIoJIOBUHY W cocTaBisitoT 1.12% muomaan
CTpaHbl, a TEXHOTE€HHbIE (OCBOCHHBIE pPa3pabOTKU IMOJIE3HBIX MCKOMAEMBIX, IPOMBIILICHHBIE
npennpusaTus) u ceauteOnsie sKocucteMsl — 0.56% (8.8 Thic. KMZ). Kpome storo, pe3ko yBenuuuiach
ceTb ac(aJbTUPOBAHHBIX M CTUXUHWHBIX TPYHTOBBIX aBTOJIOPOT, IUIOMIA[h KOTOPBIX, IO YCIOBHUSIM
MaciTaba kaprorpadupoBaHus, HE MOIJIa ObITh HAMH YYTEHA.

[Tporpeccupyromas nerpajganusi NPUPOJHBIX 3KOCUCTEM OTMEYAETCs UM Ha 0co00 OXpaHsSEMBIX
npupogHbix Teppuropusix — OOIIT (3amoBeaHMKax, HAIMOHANBHBIX IapKaX, TOCYAapCTBEHHBIX
3aka3HuKax). [IpouMcXoguT 5TO HE TOJIBKO W3-3a JIECHBIX IOXAapoB, HO M KakK CIJEACTBHE
HEKOHTPOJIMPYEMOTO BbINIaca BCE YBEIMYMBAIOIIETOCS MOTOJIOBbS JIOMAIIHUX JKUBOTHBIX, MOCKOJIBKY
o 3aKkoHaM MoHroMH, Belnac ckota Ha Tepputopusix OonpmmHcTBa OOIIT He 3ampenén.

[TacTOmmHass aurpeccust 0COOEHHO 3aTPOHYNAa SKOCHUCTEMBI € IMCAMMOGHUTHON PaCTUTEIBHOCTHIO
(CTITHOM, MyCTHIHHOMN) HA IECYAHBIX MOYBAX M TECKAX, PacpPOCTPAHEHHOH Ha miomamn 96008.5 kM’
(oxom0 6% TeppuTopur MOHIONMMM), U3 KOTOPBIX IUIOIAh CUJIBHO HapylleHHbIX B 1990 r. cocraBmisiia
b 1%, a k 2017 1. BeIpocna oyt B 8 pa3, 1 Ha 12% yBenuuuiack Iomab CpeaHe HapyleHHbIX.

Jerpananus nacTOMI OTMEYaeTCsl Ha OTPOMHOM TEPPUTOPHU U 3aTparuBaeT TPAJAUIMOHHO CaMYIO
BaXXHYIO OTpacib SKOHOMUKH MOHI0JIMH — NacTOUIIHOE KUBOTHOBOACTBO. Kak moka3pIBaloT MaTepuasibl
aTiaca, TEppPUTOPUU C CHIJIBHOM MAacTOMIIHON aurpeccuei, ormeueHHole B 1989 r., B OosbIIMHCTBE
CJIy4aeB CTAJIM OYaramMu JalbHEHIIEeH JAerpaialiiid MacTOUIIHBIX SKOCHUCTEM: HauOOJBIINE MaCTOUIITHBIC
Harpy3Ky HCIBITBIBAJIM CTEMHBIE DKOCHCTEMBI CaMbIX T'yCTOHACENIEHHBIX TeppUTOpuil MoHromuu —
Hentpansnoro, Cenenrunckoro u bynaranckoro aiimakoB. CHIIBHO NeperpyeHbl ObUTH TaKKe CTEITHbIE
nactoumia cesepa Cpeaneroduiickoro u rora XyOcyrynbckoro aiimakos, aonuH Kepynena u Unapa,
BHYTPUTOPHBIX JIOJIMH M KOTJIOBMH XaHrasg, ['oOuiickoro Anras u tora MoHroiabckoro Auiras.
[TonynycTeiHHBIE mMacTOMINA Oosee BCEro ObUTM IMOJBEP)KEHBI TUTPECCHM HA MPEIrOpHBbIX PaBHHHAX
I'obuiickoro 1 Momnronsckoro Antas (['obu-Anraiickuii, basuxonropckuit u HOxHo-I'obuiickuit
aiimaku), Ha ceBepe BocrouHo-I'obwuiickoro aiimaka, B JlonuHe 03€p (basHxoHropckuii aiimMak) u B
npuo3€pHbIX yacTsax Kornosunel bonpmmx 03€p (aitmaku XoBa u ['oOu-AnTaiickuii).

K 2017 r. miomaau CHIBHO HApyUIEHHBIX MAaCTOMII Ha OSTHUX TEPPUTOPHsIX emE Ooblie
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pacmmpuwinck. CuibHas MAacTOMIIHAS JUTPECCHS PACIPOCTPAHMIACH M3 MEKIOPHBIX JONHH H
LEHTPAJIbHBIX YacTel KOTJIOBMH Ha CTENHbIE O03JM, CKJIOHBI HU3KOIOPUH M MEIKOCOIOYHMKOB,
OKPECTHOCTH BCEX HACEIEHHBIX IYHKTOB W TOPHOMOOBIBAIOIIUX NPEANPHUATHHA, B JOJUHBI H
Onu3iexalue CTEMHBbIe CKIOHBI BceX KpymHbIX pek: Cenenrw, [Ipnrap-Mypsna, Wmspa, Yymyra,
Opxona, Tosbl, Xapsl, Epo, Kepynena, Xosna, Taca, 3aBxana u XyHrys.

WNudopmanus, conepxamascs B atinace «Ecosystems of Mongolia» (2019), naétr Bo3MOXHOCTh
OLIEHUTh PHUCKU Il COCTOSIHMSL TMPUPOJHO-TEPPUTOPHAIBHBIX KOMIUIEKCOB M 3KOHOMHUKHU
Mouronuu, cBS3aHHBIE C CYUIECTBYIOIIMMHU COBPEMEHHBIMU (opMamMu, METOJaMU U OO0bEeMaMH
aHTPOIOI€HHOTO0 BO3AEMCTBHS Ha NPUPOJHBIE D3KOCHCTEMBbI. ATiac MO3BOJISIET NPOBOIUTH
HEOOXOIUMBIE pacdy€Thl NpU I[UIAHUPOBAHWUU MIPHUPOJOOXPAHHBIX MEPONPHUATUH C  yu€ToM
BBISIBJICHHBIX TPEHJO0B U3MEHEHHH B COCTOSIHMM 3KOCUCTEM, pa3padarbiBaTh MpHUpOAOcOeperaromme
SKOHOMHUYECKHE MpoeKkThl. CBeneHus, colepxkaliumecs B amiace, OyAyT MOJE3HBIMU JUIS
UCIOJIb30BAHNUS  aJIMUHUCTPATUBHBIMH,  IUIAHUPYIOIIUMH, HPHUPOJOOXPAHHBIMH  OpraHaMH
MoHnronuu, a TakKe JUisl IPOMBIIUIEHHBIX U O0I€CTBEHHBIX OpraHU3alui.

ATnac naér HarIsHOE NPEJICTaBICHHME O MHOIOIPAHHBIX M MAacIITa0HBIX MHOTOJIETHUX
Hay4HbIX HCCIIeIOBaHUsIX, IpoBoauMbiX B pamkax CPMKBD PAH u AHM. On npengnaznauvaercs
JUI IIUPOKOI'0 Kpyra IHoJjib30BaTeseil, B T.4. HAyYHbIX pabOTHUKOB — McCClefoBaTesell MpUupobl
Mounronuu, Llearpansaoit Azun u HOxuoit Cubupu, reorpadoB pa3HBIX HANpaBICHUH, O0TaHUKOB,
300JI0TOB, IIOYBOBEJIOB, KOJIOTOB, SKOHOMHUCTOB, CIIELUATUCTOB 10 OXPaHE IPUPO/IbI.
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In 1989-1990 the Joint Russian (Soviet)-Mongolian Complex Biological Expedition of the Russian
Academy of Sciences and Mongolian Academy of Sciences carried out a mapping and assessment of the
natural ecosystems’ condition in the entire territory of Mongolia. These complex studies resulted in a
synthetic map “Ecosystems of Mongolia” at the scale of 1:1,000,000 that included information about the
level of their anthropogenic disturbance (Ecosystems ..., 1995). The map became a starting point for the
further monitoring of Mongolian environment. The drastic socio-economic changes that have been
affecting the country over the last decades have caused new environmental risks and increased already
existing ones, therefore accelerating digression processes and reformation of Mongolian ecosystem
continuum. This was the reason for starting a new monitoring research and mapping at the same scale in
2012-2017. The outcome of these long-term studies of Mongolian terrestrial ecosystems was the atlas of
Ecosystems of Mongolia (2019), published in English.

The comparison of the data obtained in 1989-1990 and 2012-2017 showed that the total area of
natural ecosystems decreased only by 0.5%. However, the analysis of their condition is a definite evidence
of increasing degradation processes for the outlined period. Thus, the areas of non-disturbed and slightly
disturbed ecosystems reduced by 1/3, the moderately disturbed ones grew by 44%, and the strongly and
very strongly disturbed areas increased more than twice. A similar situation can be seen in the ecosystems
suitable for pastures.

The main reasons of anthropogenic disturbance are agricultural factors, such as overgrazing, forest
fires, cutting, plowing, mining, and growing of residential territories. By 2017, the area of anthropogenic
ecosystems grew by 40%, including the plowed up lands as well as industrial and residential ecosystems.

For a detailed study of degradation mechanisms of terrestrial ecosystems under the impact of the main
anthropogenic factors, we carried out monitoring and mapping in model somons (divisions), model testing
plots and key sites, mainly located in the areas of high environmental tension. As the result, the maps of
ecosystems and their anthropogenic disturbance were created at the scale of 1:200,000 and larger; they were
also included into the atlas (Ecosystems ..., 2019). These studies helped to make and develop the representative
network of model territories for the long-term monitoring covering all nature regions of the country.

Therefore, while comparing the data of 1989-1990 with the newest materials, we were able to
calculate the areas currently occupied with various ecosystems, to assess their condition and determine
their transformation trends.

Keywords: Mongolia, ecosystems, impact, dynamics, mapping, atlas.
DOI: 10.24411/2542-2006-2020-10070
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For the past decades Mongolia is undergoing significant changes in its social and economic areas,
such as a substantial increase of population and its wealth, abrupt raise in the numbers of urban
residents, growth of market relations, fast development of mining industry, international and domestic
tourism, and transport network. At the same time people get more and more concerned about the
environmental problems in the country, the most relevant of which are the decrease of native
coniferous forests, pasture exhaustion, and water bodies extinction (Altrell, 2019; Tong et al., 2018;
Nyamtseren et al., 2018). It all happens along with the general climate warming, annual precipitation
decline, and progressing desertification (Dulamsuren et al., 2015).

In the end of the XX century the countryside residents begun to migrate (mainly from the western
part of Mongolia) mostly to Ulaanbaatar and other industrial cities and to the large mining areas. The
total population of urban community from 1990 to 2017 increased by 75% — from 1,266.5 to 2,146.7
thousand people. For example, the population of Ulaanbaatar, the capital of Mongolia, has grown 2.5
times — from 586.2 to 1,463 thousand; in Erdenet, one of the largest industrial cities, it has grown
almost twice — from 51.2 to 99.8 thousand (Ecosystems..., 2019).

Over the recent years the Mongolian economy underwent significant structural changes.
The mining industry has turned into a driving force of the local economic and is still getting more
important. Thus, the share of agriculture in the country’s gross domestic product dropped from 27.4%
in 2000 to 10.1% in 2017, while the share of mining industry increased from 11.2 to 24.2% over the
same period. It is worth noting that the gold mining activities intensified significantly. The total amount
of gold mined in the country increased from 800 kg in 1991 to 15,300 kg in 2015 (NSO, 2018).

Along with rural population severely reducing, the livestock rapidly increases in numbers,
therefore exacerbating the already high pasture loads on limited territories. Thus, by 2017 the total
amount of livestock increased more than 2.5 times compared to 1990. The number of goats, the most
digressively dangerous type of livestock, also increased severely — by 5.3 times. Their growth is caused
by high cashmere demand on the market. At the same time the interest for camel breeding subsided,
with camels’ total number dropping more than 1.2 times (Ecosystems ..., 2019).

By 1989 about 1.15 million hectares of Mongolian territory were plowed. The maximal area
occupied with crops was 837.9 thousand ha in 1989 and just 200.5 thousand in 2004 (fig. 1).

For a long time the remaining lands existed only as fallows. The situation began to change after
2007, when the Government Program “Virgin Land-3” (Tselina-3) for Agricultural Producers Support
was launched. It aimed to improve the efficiency of agricultural production, such as cereals, potatoes
and vegetables. By 2014 the area for crops was already 444.3 thousand ha, while the fallow (and even
virgin) lands become constantly involved in crop rotations in modern Mongolia. We should emphasize
that such extensive land involvement in plowing activities, especially on the piedmont plains and
slopes with soils of light mechanical composition, eventually increases erosion processes and even
causes desertification. Thus, currently about 65% of the arable lands of the Selenga River basin, where
more than 85% of those lands is concentrated, has suffered from erosion, with 35% of them being
moderately and highly eroded (Bazha et al., 2018).

Forests occupy about 8% of Mongolian territory. They are common for mountain systems and
concentrated in northern and partially central regions of the country. Due to specificity of the local climate
and anthropogenic loads, forest ecosystems are very unstable and recover with great difficulties and can
even deteriorate irreversibly. Meanwhile the forestry activities have a less significant impact on forests than
some natural factors (climate change, fires, pests) and anthropogenic (mining, overgrazing) ones.

We can assess the risks of demographic, economic, and environmental changes in the country only
on the basis of thorough studies of ecosystems’ condition, their changes, and dynamic trends.
The results of such complex studies are important not only for Mongolia, but also for Russia, especially
for Southern Siberia, the natural environment and agricultural features of which are very similar to the
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ones of Northern Mongolia.

The mapping method is the most descriptive and objective one for studying terrestrial ecosystems
and their condition. It uses both the modern materials of remote sensing that cover vast territories
simultaneously, and the ground-based complex for field researches that helps to decipher and
significantly complement an already existing picture with various actual data. Analysis of mapping

data, obtained on the same territories for different years, plays a special role, allowing us to track the
dynamics of various processes and quantify these changes.
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Fig. 1. Dynamics of cultivated areas of Mongolia by natural-economic regions (ha).

The complex study of Mongolian ecosystems by different methods including the thematic mapping
has been carried out for 50 years by the Joint Russian-Mongolian Complex Biological Expedition of
the Russian Academy of Sciences and Mongolian Academy of Sciences (JRMCBE; previously known
as the Joint Soviet-Mongolian Complex Biological Expedition of the Academy of Sciences of USSR
and the Academy of Sciences of the Mongolian People’s Republic).

In this article we will talk about analysis of the main changes in terrestrial ecosystems of Mongolia,
and identification of what exactly has caused them over the past quarter of the century. Here we use
mapping materials compiled by the JRMCBE researchers over the different years and included in the
atlas of Mongolian ecosystems (Ecosystems ..., 2019). The atlas data makes it possible to determine
trends of long-term changes in the natural ecosystems of Mongolia, to assess the spatial-temporal
extent of development and distribution of anthropogenic degradation, and to determine the degree of
impact that individual negative factors had on ecosystems.

Objects and Methods of Research

In 1989 during the only field season scientists of the JRMCBE carried out a complex study,
prepared maps, and assessed the state of natural ecosystems throughout the entire territory of
Mongolia; the deed was unprecedented in its scale. The study was carried out according to the pre-
established methods (Methodological Guidelines ..., 1989). It resulted in an “Ecosystems of Mongolia”
map at the scale 1:1,000,000 (Ecosystems ..., 1995), which shows the composition and zonal-belt
ecosystems structure and main anthropogenic factors of their destabilization, and also the ecosystems’
condition as it was at the time of mapping.
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The map legend includes 64 types of zonal-belt and intra-zonal natural terrestrial ecosystems,
as well as aquatic and anthropogenic (residential, industrial, and arable) ecosystems. According to the
methodological designs (Methodological Guidelines ..., 1989), the degree of anthropogenic disturbance
of natural ecosystems was evaluated on the 5-point scale: I — very weak (background), II — weak, III —
medium, [V — strong, V — very strong (and usually irreversible).

In 2005 a small atlas of Mongolian ecosystems was compiled and published (Ecosystems ..., 2005).
It is based on the data from the map of Mongolian ecosystems (Ecosystems ..., 1995) and along with
the various thematic interpretations of that map, it also includes calculated areas of different zonal-belt
and ecological groups of ecosystems, indicating their shares throughout the entire territory.

From 2012 to 2017 the CRMCBE employees monitored the current state of ecosystems in every
aimag (province) of Mongolia, and did another mapping at the scale of 1:1,000,000. The monitoring of
the level of anthropogenic disturbance was carried out within the ecosystems boundaries displayed on
the map of Mongolian ecosystems (Ecosystems ..., 1995); only the boundaries of anthropogenic
ecosystems were corrected (of the new ones and the significantly transformed old ones).
These materials were used to create the “Ecosystems of Mongolia” atlas that was published in 2019.
The atlas included numerous thematic maps, created as the part of the JRMCBE Scientific Program and
dedicated to the natural complexes of various regions, model testing plots, somons (divisions) and
nature protection territories of the country. These model plots were used to try out the modern methods
of mapping of ecosystems and their condition, and identifying degradation factors (Bazha et al., 2013).
Besides, the atlas included some maps, tables and graphs showing the changes of many social and
economic indices from 1990 to 2017.

The atlas (Ecosystems ..., 2019) is compiled on the regional basis, and aside from the general section
it includes 4 regional ones that combine maps and statistical data of the 4 natural-economic regions
(NER), into which the territory of Mongolia is divided, taking into account their natural features,
economic indices and administrative borders of each aimag. The Western NER contains 5 aimags:
Bayan-Ulgii, Khovd, Uvs, Zavkhan, and Govi-Altai. Khangai NER includes Khuvsgul, Bulgan, Orkhon,
Arkhangai, Ovorkhangai, and Bayankhongor aimags. The Central NER includes Selenge, Darkhan-Ulul,
Tuv (Central), Dundgovi, Dornogovi, Umnugovi aimags and an administrative territory of Ulaanbaatar
city. The Eastern NER includes Khentii, Dornod, and Sukhbaatar aimags (fig. 2).

Each NER has a meridian direction, spreading from the northern to southern country borders;
therefore, all the latitudinal natural zones of Mongolia fall within the territory of each region. Natural
diversity gradually decreases from west to east, as well as the landscape contrast of the regions. Out of
the 64 natural ecosystems highlighted on the map of Mongolian ecosystems (Ecosystems ..., 1995),
62 are presented in the territory of the Western NER, 61 in Khangai, 58 in the Central, and only 38 in
the mostly flat Eastern NER.

The atlas sections with image maps of each NER (Ecosystems ..., 2019) include large-scale maps
of ecosystems and their anthropogenic disturbance for the territories of some somons, model testing
plots and key sites, located in the regions of high environmental tension.

Results and Discussion

These maps were created to provide a detailed study of degradation processes of terrestrial
ecosystems under the influence of the main anthropogenic factors, such as forestry, agriculture, mining
industry, and recreation activities, as well as the degree of their impact on the natural ecosystems
condition. The model testing plots and somons, which mapping was carried out mainly at the scale of
1:200,000 and characterized by a significant variety of natural complexes, became the basic territories
for inventory and determination of the level of anthropogenic disturbance of their ecosystems, and
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detection of their specific degradation processes. The key sites were selected to study thoroughly
factors of anthropogenic impact and hazardous processes of degradation. Their mapping was carried
out at the larger scale, mainly at 1:10,000.

Structure of the “Ecosystems of Mongolia” Atlas

\\
1. GENERAL SECTION: 2. FOUR REGIONAL SECTIONS:

I - WESTERN
IT - KHANGATII
III - CENTRAL
IV - EASTERN

- _/

Every Regional Section includes a block of Economic and Nature maps

A) GENERAL MAPS OF MONGOLIA
B) Fauna

Chapter “Ecosystems of Different Administrative Territorial Levels”
includes 4 blocks of maps:

\j. ECOSYSTEMS AND THEIR DISTURBANCE (AS IN 1990 AND 2017 IN EACH AIMAGH

\;ﬂ. ECOSYSTEMS IN BIOSPHERE RESERVES

LIII. ECOSYSTEMS OF MODEL ADMINISTRATIVE TERRITORIAL UNITS (SOMONS)

BLOCK OF NATURE MAPS

IV. ECOSYSTEMS OF RESEARCH KEY PLOTS ‘

Fig. 2. Structure of the “Ecosystems of Mongolia atlas (2019).

The atlas was made in a digital format; all included maps were created on the basis of GIS-technology,
which established a direct relation between specific map sections and their quantitative and qualitative
characteristics, allowing us to make some necessary calculations and analytics, which underlined this study.

Area evaluation of ecosystems, suitable for pastures. On the basis of the processed data of
“Ecosystems of Mongolia” (2005) at the mapping scale of 1:1,000,000, we received the area data for
those ecosystems which were suitable for the grassland farming, which is a traditional stem of
Mongolian economy (table 1). The ecosystems were considered suitable if their vegetation had a
feeding value and was available for livestock grazing.

Despite the fact that suitable ecosystems occupy about 86% of the country territory, the large areas
of them currently cannot be used as intended due to some reasons. Some of them are as follows:

e territories of extremely arid and true deserts in the south of Mongolian and Gobi-Altai mountain
systems; individual desert and semi-desert territories in the Great Lakes Depression, Gobi Valley of
Lakes, and some ecosystems of dry steppes and desert steppes in the east are unusable due to the lack
of fresh water sources;
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e large massifs of drifting and semi-stable sands are unusable due to extremely sparse grass, risk
of erosion development, and absence of water sources (photo 1);

e many alpine peaks of Khentii, Khangai, and Mongolian Altai are unusable due to their remote
location from watering places and settlements, and their inaccessibility.

Table 1. Area of ecosystems suitable for Mongolian pastures (based on materials of 1989).

Area, % of the
Ecosystems thousands area of
km’ Mongolia

Ecosystems suitable for pastures
Zonal-belt (highland: cryophytic groups, with cushion plants, tundra,
with dwarf birch, with Kobresia; plain and mountain steppes: 1345.02 86.0
highland, meadow, moderately dry, dry, dezertified, desert; deserts:
northern, southern, extremely arid) and hydromorphic (non-forest) —
bogged and floodplain meadows, bogs, solonchaks

Ecosystems unsuitable for pastures 219.1 14.0
Natural (aquatic: lakes, large rivers; forest: mountain, mountain
valley, floodplains; nival: glaciers, snowfields, stony surfaces, rocky 199.7 12.8
outcrops)
Anthropogenic (plowed areas: arable lands, fallow lands, plantations;
industrial and residential areas: developed mineral deposits, 19.4 1.2
construction sites, settlements, infrastructure)
Natural ecosystems 1544.72 98.8
Mongolian territory 1564.12 100.0

The usage of some pastures is limited because territories can maintain only one livestock species:

e moss-lichen tundra, subalpine thin forests and forests with dwarf birch in Khuvsgul Region are
the pastures for reindeers;

e cxtremely arid deserts, most of the true deserts and semi-stable sands, stabilized by sparse
shrubs and semi-shrubs are for camels;

e highland meadows and rocky tundra, remote from the inhabited valleys, in Mongolian and Gobi
Altai, Khangai and Khentii are available only for yaks;

e lithophytic steppe ecosystems of rocky, highly divided ecotopes with steep slopes are suitable
only for goats (photo 2).

Climatic factor also significantly limits possibilities of livestock increase. The common features of
Mongolian climate are aridity, uneven precipitations, and their abrupt yearly fluctuations. Over the past
20-25 years we registered a growth of dry years (Zhargalsaikhan, 2008; Bazha et al., 2018). Moreover,
the average temperatures, both for a year and for a vegetation period, grew highly in many regions
compared with the average long-term data (Gunin et al., 2015; Bazha et al., 2018; Bogdanov et al., 2019).

Water provision for the livestock was always an acute issue in Mongolia due to its climate aridity. Even
during the age of the Mongol Empire, the great Khan Ogedei, who ruled in 1229-1241, commanded to
build irrigation structures: “I ordered to dig wells in the waterless lands, thus bringing water and food to
people” (Kozin, 1941). Unfortunately, it is hard to tell yet whether his plans were implemented or not.
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Photo 1. Waved sands are unsuitable for grazing (Omnogovi aimag).

Photo 2. Highly stony pastures are suitable for goats (Bayanhongor aimag).

The water supply problem was brought up again only during the years of “people’s power”, in the
second half of the XX century with the active help of USSR specialists and countries from the Council
for Mutual Economic Assistance. On a scheduled basis Mongolia started building a network of wells
and watering sources for livestock. Some relevant hydrogeological surveys were carried out along with
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the forage and botanical studies and economic calculations. Generally, all the plans were fulfilled, but
due to the socialist system crisis in the late 1980s the state lost all its control over the wells condition.
As aresult, a significant number of them were out of service.

By an example of the most economically developed and populated Tuv aimag we can study negative
dynamics of water supply of the pastures for the 25-year-long period (fig. 3). By the time the big socio-
economic reforms began, there were more than 1,500 thousand wells spreading more or less evenly over
the aimag territory (excluding the highland northeastern part). For a quarter of century their total number
decreased by 36%. The severe decline of functioning wells was primarily caused by the fact that most of
them used compressors for water supplying, many of which were destroyed.
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Fig. 3 a. Distribution of water sources in the Central aimag in 1990 (Ecosystems..., 2019).
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Fig. 3 b. Distribution of water sources in the Central aimag in 2015 (Ecosystems..., 2019).

Other aimags are also not doing that good, therefore causing two kinds of consequences. On the one
hand, some of the pastures are out of use due to absence or lack of water. On the other hand, loads on the
existing watering points gets more severe, depleting and polluting the groundwater reserves, as well as
accelerating degradation of vegetation and soil cover around the wells (photo 3). Since Mongolian
economy focuses now on a resource model, the government does not pay enough attention to supporting

cattlemen, so usually the private farmers become the ones to maintain these wells.

Many studies show that feeding productivity potential of Mongolian pastures is very limited (Fujita
et al., 2013). The livestock numbers exceeded feeding capacity of pastures already by the mid and late
1990s (Gunin et al., 2003, 2009). However, throughout the country they grow quickly, therefore
causing more and more pasture loads on Mongolian ecosystems. For the study period their growth was
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more than 1.9 for all the NERs. The highest livestock increase was registered in the Western and
Khangai NERs (table 2). The series of the atlas maps displays it clearly, showing the livestock density
by their species for every NER (Ecosystems..., 2019). Figure 4 shows an example of these maps with
the goat density for the Central NER in 1990 and 2017.

Photo 3. A degraded pasture with Peganum nigellastrum surrounding a well (Dundgovi aimag).

Table 2. Mongolian livestock composition in 1990 and 2017 (thousands of heads).

Livestock | Year Natural-economic regions Total in
Western Khangai Central Eastern Mongolia
Sheep 1990 5111.78 4526.81 3164.33 2214.24 15017.16
2017 6903.22 11329.00 6678.15 5029.34 29939.71
Goats 1990 1977.92 1538.68 1213.07 378.52 5108.19
2017 7702.37 9613.56 6619.97 3289.78 27225.68
Horses 1990 562.20 789.54 542.35 352.67 2246.76
2017 676.12 1439.70 902.30 878.36 3896.48
Cows and | 1990 692.36 1134.86 521.17 455.38 2803.77
yaks 2017 815.96 1934.45 769.25 779.95 4299.61
1990 155.45 90.67 252.19 39.15 537.46
Camels
2017 103.91 88.09 223.75 18.10 433.85
Total 1990 8499.70 8080.56 5693.11 3439.95 25713.32
2017 16201.58 24404.79 15193.41 9995.54 65795.32
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The numbers of Mongolian livestock still grow to this day, and by the early 2019 it had already
reached 66,460.18 thousand heads (NSO, 2018). As a result of the increasing numbers of domestic
animals and decreasing numbers of rural population, the herds that were maintained by some cattlemen
families (arats) grew bigger. Thus, by 2017 the amount of these families dropped by more than 20%,
while the average number of their herds increased. For example, since 2012 the number of cattlemen
who own more than 2,000 heads of livestock has become thrice bigger; the number of cattlemen with
the herds of 200-500 heads has increased by 30%, and those who own less than 10 animals decreased
by 20%. The large herds are less mobile and more dependent to the arats’ camps, they destructively
affect pasture ecosystems, especially the most productive ones and comfortable for grazing, located
near watering places, around settlements and camps (Syrtypova, Chyltemsuren, 2015; Lkhagvadorj et
al., 2013).
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Fig. 4 a. Goat population density in the Central natural-economic region in 1990 (Ecosystems ..., 2019).
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Fig. 4 b. Goat population density in the Central natural-economic region in 2017 (Ecosystems ..., 2019).

The irrational pasture use during the period of increasing livestock numbers and frequent droughts
resulted in the growth of amount of pasture lands with high and very high disturbance level, primarily
including steppe ecosystems, the analysis of which is given below.

Traditionally the entirety of Mongolian livestock is supported by and provided with food right on the
pastures year-round, although in fact some of the meadow and meadow-steppe ecosystems suitable for
pastures are periodically used for hay harvesting to make a sparse feeding source for the times of fodder
shortage, but the hay harvesting areas are small and permanent, mostly due to the climate fluctuations.

Results of Mongolian ecosystems’ monitoring. In every NER for every type of ecosystem, which
were defined as the result of mapping in 1989 (Ecosystems ..., 1995), the areas of 64 types were
calculated by the level of their anthropogenic disturbance. The same calculations were also made on the
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basis of monitoring in 2012-2017 (Ecosystems ..., 2019). The results are shown in the synoptic regional
tables 3 and 4. In these tables the 5 levels of anthropogenic disturbance of terrestrial ecosystems, used in
the mapping of their condition (Methodical Guidelines ..., 1989), were combined into 3: weak
(very weak — I plus weak — II) with no significant anthropogenic changes; moderate (III); strong
(strong — IV plus very strong — V), showing the native negative changes up to the irreversible ones.

In the tables the 64 types that are shown on the maps were combined into 12 zonal-belt and
1 azonal group of hydromorphic ecosystems (water-logged meadows and shrubs of highlands, forest
and forest-steppe mountain belts, steppes and river floodplains, other floodplain meadows and bottom-
land forests, as well as saline meadows and solonchaks of desert zone).

Highlands group is common for the main Mongolian mountain systems and combines cryophytic
alpine ecosystems, highland tundra, Kobresia meadows and forests of dwarf birch. The last two are the
most valuable and productive highland pastures.

Forest group is widespread in the north, in the mountains of Khuvsugul Region, Khentii and
northern Khangai. It consists of mountain and mountain-valley forests, which are not classified by the
forest-forming species and ecological features of habitats. The main reason of forest degradation is
fires, usually caused by human, and the following cuttings.

Forest-steppe ecosystems present stable expositional combination of pseudo-taiga forests and
meadow steppes, with lithophytic and moderately dry steppes. They make an altitudinal belt in low and
middle mountains of Mongolian Altai, Khuvsugul Region, Khangai, Khentii, and northeast mountains.

Steppe ecosystems occupy the most part of Mongolia (more than 55% of its territory). They are the
main productive all-seasonal and intensely exploited pastures, widespread throughout flat and
mountainous territory, excluding desert far south, taiga north and the most of highlands. In the tables
they are shown as 6 groups of ecosystems: highland steppes of the well-lit highland slopes of all the
main mountain systems; meadow and moderately dry steppes, common for slopes of the most
Mongolian mountains, excluding its desert south; dry and deserted steppes, common for lower
mountains and sub-flat interfluve positions in the northwest of the wide western plains; desert steppes
covering the most territories of the Gobi Valley of Lakes, the Great Lakes Depression, the southern half
of the western plains, foothill and dry intermountain valleys of Gobi-Altai.

The 3 groups of desert ecosystems consist of steppe deserts (northern), true deserts (southern), and
extremely arid deserts. They are mostly common for the plains, intramontane hollows and low mountains
of Southern Mongolia, central parts of the Great Lakes Depression and the Gobi Valley of Lakes.

Northern deserts together with desert steppes form a unique zone of semi-deserts (Zhirnov et al.,
2005) and are valued for their rich pastures.

The calculations show that from 1990 to 2017 the total area of terrestrial natural ecosystems in
every natural-economic region significantly decreased, while the area of anthropogenic ecosystems
increased. The biggest changes (reduction) of their areas were registered in the industrially developed
Khangai and Central regions (by 1956.7 and 4487.8 km” respectively), but in the Western (456.6 km?)
and Eastern (178.1 km?) regions the decrease is much lower.

For the past 30 years the difference between the total area of Mongolia and the area of its
terrestrial natural ecosystems did never exceed 3.5%. Aside from the anthropogenic ecosystems
(arable lands, industrial territories, construction sites, settlements), this difference also includes
conditionally stable sizes of aquatic ecosystems, occupying about 1% or 16.1 thousand km”.

The decrease of the natural ecosystems area is directly related to the expansion of territories with
developed mining and residential areas (buildings, industrial zones, infrastructure), as well as plowed lands.

The areas of anthropogenic ecosystems increased by 6.83 thousand km” (35%). This includes the
areas plowed up for agricultural use, which increased by 5.93 thousand km?” (51.2%) in 2017 compared
to 1989; and industrial ecosystems (developed mining and residential areas), which increased by
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0.91 thousand km* (11.5%). The growth of anthropogenic ecosystems is perfectly shown on the maps
of anthropogenic disturbance in the Selenge and Darkhan-Uul aimags as of 1990 and 2015 (fig. 5).

Table 3. Ratio between ecosystems areas in the Western and Khangai natural-economic regions by the
degree of their anthropogenic disturbance in 1990 and 2017: 1 — weak, 2 — medium, 3 — strong.

Western NER | Khangai NER
Area

% of Mongolia,

o .
by the rate of Yo of Mongolia,

Zonal-belt ecosystems by the rate of their

Year

sroups km’ their . km’ anthropogenic
anthropogenic .
. disturbance
disturbance
1 2 3 1 2 3
Hiohland 1990 | 27640.76 | 1.55 |10.20|0.02| 27685.73 1.69 | 0.08 | 0.00
ighnan 2017 | 276451 | 1.55 |0.18]0.03| 27714.12 | 1.67 | 0.09 | 0.01
Forest 1990 | 9715.23 | 0.58 [0.04]0.00| 63802.71 | 3.18 | 0.42 | 0.48

2017 | 9746.37 | 0.52 [0.07|0.04| 63645.01 | 2.75 | 0.93 | 0.38
1990 | 8770.82 | 0.43 |0.1210.01| 25682.1 | 0.92 | 0.65 | 0.07
2017 | 8749.19 | 0.36 [0.16|0.04| 25502.08 | 0.74 | 0.76 | 0.13

Forest-steppe

Steppe, 1990 |233548.29|11.65 [2.89]0.39| 169759.14 | 5.81 | 4.42 | 0.62

including: 2017 |233182.88| 7.62 |5.81|1.48| 168612.79 | 447 | 5.18 | 1.13
: 1990 | 11639.98 | 0.63 [0.10]0.01| 8432.71 | 0.51 | 0.03 | 0.00
highland steppe

2017 | 11567.84 | 0.56 [0.16/0.02| 8496.68 | 0.37 | 0.14 | 0.03
1990 | 6412.58 | 0.32 [0.08]0.01| 44643.15 | 1.09 | 1.47 | 0.29
2017 | 6408.93 | 0.25 [0.13/0.04 | 44314.15 | 0.54 | 2.01 | 0.28
1990 | 35586.65 | 1.74 [0.43]0.10] 39496.04 | 0.94 | 1.34 | 0.25

meadow steppe

moderately dry steppe = 15T 32633 61 | 1.13 10.920.22| 3887525 | 0.75 | 1.27 | 0.47
iy steppe 1990 | 66286.85 | 2.98 | 1.130.13| 25707.98 | 0.98 | 0.60 | 0.06
2017 | 66028.43 | 1.82 |1.81]0.59 | 25450.93 | 0.62 | 0.79 | 0.22
1990 | 63190.11 | 3.23 |0.690.12| 2323523 | 1.08 | 0.39 | 0.01

deserted steppe

2017 | 63126.91 | 1.96 [1.67|0.41| 23237.58 | 0.85 | 0.52 | 0.12
1990 | 50432.12 | 2.74 [0.45]0.03| 28244.03 | 1.20 | 0.59 | 0.02
2017 | 50417.16 | 1.90 |1.12/0.20| 28238.20 | 1.35 | 0.44 | 0.02
Deserts, 1990 | 96922.45 | 5.54 [0.62]10.04| 46927.63 | 2.70 | 0.28 | 0.01
including: 2017 | 96939.79 | 5.60 [0.55/0.04| 46935.88 | 2.69 | 0.30 | 0.01
1990 | 32489.19 | 1.51 |0.53]0.04| 14862.28 | 0.71 | 0.23 | 0.01
2017 | 32471.14 | 1.61 [0.43/0.04| 14865.88 | 0.71 | 0.24 | 0.00
1990 | 30161.82 | 1.83 |0.0910.00| 15981.55 | 0.96 | 0.06 | 0.00
2017 | 30107.29 | 1.80 [0.12/0.00| 15981.84 | 0.95 | 0.07 | 0.00
1990 | 34271.44 | 2.19 |0.00|0.00| 16083.8 | 1.03 | 0.00 | 0.00
2017 | 34361.36 | 2.18 [0.01|0.00| 16088.16 | 1.03 | 0.00 | 0.00
1990 | 25482.36 | 0.79 |0.71]0.13| 405434 | 1.22 | 1.14 | 0.23
2017 | 25359.96 | 0.72 |0.62|0.28 | 40054.16 | 0.80 | 0.77 | 0.99
Total area of NER 1990 | 402079.9 | 20.5 | 4.6 | 0.6 | 374400.71 | 15.52| 7.00 | 1.42

ecosystems 2017 | 401623.3 | 164 | 7.4 | 1.9 | 372464.04 | 13.12 | 8.03 | 2.65

desert steppe

steppe deserts

south deserts

extremely arid deserts

Hydromorphic
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Table 4. Ratio between ecosystems areas in the Central and Eastern natural-economic regions by the
degree of their anthropogenic disturbance in 1990 and 2017: 1 — weak, 2 — medium, 3 — strong.

Central NER | Western NER
Area
o, 3 o 3
Zonal-belt ecosystems % of Mongolla,' % of Mongolla,.
groups Year by the rate of their by the rate of their
km’ anthropogenic km’® anthropogenic
disturbance disturbance
1 2 3 1 2 3
) 1990 | 972.63 0.06 | 0.00 | 0.00 398.25 0.02 | 0.00 | 0.00
Highland
2017 | 972.66 0.06 | 0.00 | 0.00 122.03 0.01 | 0.00 | 0.00
1990 | 30928.54 | 0.81 | 0.26 | 0.91 14183.1 | 0.31 | 0.11 | 0.48
Forest

2017 | 30471.01 | 0.85 | 0.59 | 0.51 | 14075.87 | 0.34 | 0.23 | 0.33
1990 | 7717.56 | 0.16 | 0.26 | 0.07 | 10028.97 | 0.55 | 0.09 | 0.00
2017 | 7217.28 | 0.12 | 0.21 | 0.13 | 8200.79 | 0.31 | 0.13 | 0.08
Steppe, 1990 |233659.66| 8.35 | 5.51 | 1.08 |228860.39 | 12.85 | 1.44 | 0.34
including: 2017 |230886.93| 5.53 | 6.70 | 2.53 | 230893.7 | 7.32 | 5.53 | 1.91
1990 | 158.45 | 0.01 | 0.00 | 0.00 — - — -
2017 | 158.18 | 0.01 | 0.00 | 0.00 - - — -
1990 | 24033.75 | 0.51 | 0.89 | 0.14 | 35472.87 | 2.19 | 0.08 | 0.00
2017 | 22892.92 | 0.30 | 0.81 | 0.35 | 35430.75 | 1.78 | 0.44 | 0.05
1990 | 40463.28 | 034 | 1.71 | 0.54 | 70168.05 | 4.09 | 0.31 | 0.09
2017 | 38583.71 | 0.28 | 1.36 | 0.83 | 70438.75 | 2.21 | 1.70 | 0.59
1990 | 2942452 | 0.80 | 0.89 | 0.19 | 115645.86| 6.13 | 1.00 | 0.26
2017 | 29431.03 | 0.20 | 0.99 | 0.70 | 115646.08 | 2.93 | 3.24 | 1.23
1990 | 45381.08 | 1.87 | 0.90 | 0.13 | 7569.93 | 0.44 | 0.04 | 0.00
2017 | 4544594 | 0.57 | 1.90 | 0.43 | 9374.46 | 0.41 | 0.15 | 0.04
1990 | 94198.58 | 4.82 | 1.13 | 0.07 3.68 0.00 | 0.00 | 0.00
2017 | 94375.15 | 4.18 | 1.64 | 0.21 3.66 0.00 | 0.00 | 0.00
Deserts, 1990 | 163521.6 | 9.40 | 1.04 | 0.01 - - — -
including: 2017 | 163409.68| 9.20 | 1.21 | 0.04 - - - -
1990 | 81235.49 | 4.26 | 0.92 | 0.01 - - —~ -
2017 | 81202.53 | 4.20 | 0.96 | 0.03 - - - -
1990 | 77152.94 | 4.81 | 0.12 | 0.00 - - —~ -
2017 | 77079.98 | 4.66 | 0.26 | 0.01 — - — -
1990 | 5133.17 | 0.33 | 0.00 | 0.00 - - - -
2017 | 5127.17 | 0.33 | 0.00 | 0.00 - - - -
1990 | 30711.07 | 1.16 | 046 | 034 | 2727121 | 0.34 | 0.58 | 0.82

Forest-steppe

highland steppe

meadow steppe

moderately dry steppe

dry steppe

deserted steppe

desert steppe

steppe deserts

south deserts

extremely arid deserts

Hyd hi
YAromorphic 2017 | 30065.7 | 0.98 | 0.50 | 0.44 | 122.03 | 0.34 | 0.58 | 0.82
Total area of NER 1990 |467511.05| 19.94 | 7.54 | 2.40 | 14183.1 | 14.07 | 221 | 1.65
ecosystems 2017 | 463023.26 | 16.74 | 9.22 | 3.64 | 14075.87 | 8.33 | 6.47 | 3.14

For the arable lands mostly the fertile dark-chestnut and chestnut steppe soils were used in the river
and dry intermountain valleys, intramontane hollows and plains in the northern half of the country
(photo 4). At the turn of the XX and XXI centuries large areas of arable lands were abandoned, especially
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in southern, central, and western Mongolia. In 2017, according to the mapping data (Ecosystems...,
2019), 17,491.26 km” of lands, mostly steppe ones, were plowed up with old and new arable lands and
multi-aged fallows among them. For example, in the Selenge and Darkhan-Uul aimags the plowed lands
increased twice by 2015 in comparison to 1990 (5538.86 km? and 2750.95 km?; fig. 5 a, b).

Plowing activities totally destroyed a natural vegetation cover of ecosystems and made soil and
biocenosis-forming processes develop anthropogenically. The main diagnostic signs of soil degradation
in the strongly disturbed dry lands are dehumification, fine-grained sediment loss in the plough layers,
and sandiness intensification in the surface layers. Extent of these processes in every type of chestnut
soil depends on the location of plowed fallow lands in different landscapes, and can be determined by
lithological soils composition and their disposition in relation to the wind regime. The most significant
signs of dehumification (up to 50-60%) and fine-grained sediment loss (up to 40-50%) are common for
ecosystems with chestnut soils of light particle size distribution (i.e. sandy and sandy-loam) in the
landscapes of moderately dry steppes. Moreover, all rubbly soils differ by the “gammadisation” of their
surface, which decreases water potential of the landscapes of dry steppes (Nyamsambuu, 2004;
Khadbaatar, 2010; Bazha et al., 2018).

0 25 50 km
“

Fig. 5 a. Map of anthropogenic disturbance of the Selenge and Darhan-Uul aimags ecosystems in 1990.
Legend: brown — arable land, gray — settlements and mining activities (Ecosystems ..., 2019).
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S0 km

Fig. 5 b. Map of anthropogenic disturbance of the Selenge and Darhan-Uul aimags ecosystems in 2015.
Legend: brown — arable land, gray — settlements and mining activities (Ecosystems ..., 2019).

Those old fallows which have enough available forage are often used for livestock grazing, which
in its turn also interferes with the normal restoration of zonal vegetation. In recent years the fallow
lands are being used again as intended. Moreover, the new available lands are being plowed in steppe
valleys of the forest-steppe belt.

During the study period the areas of industrial ecosystems grew by 11.5%. Numerous small gold
mining sites appeared in Khentii, Khangai, and other mountainous territories, as well as in river valleys and
desert hummocks (Kosheleva et al., 2015; Kasimov et al., 2016). The most abundant mining sites were
found in the Selenge aimag, as shown on the maps of anthropogenic disturbance (fig. 5 a, b). The large coal
deposits have been developed in the south and other regions of Mongolia, the sites of iron and polymetallic
ores mining have been expanded, and the large oil production is developing in the east (photo 5).

The growth of urban population had inevitably caused expansion of residential territories. It is
especially noticeable around large industrial centers, where the main internal migration was heading:
the territory of Ulaanbaatar expanded more than twice (from 414.2 to 903.6 km?), Darkhan — more than
8 times (from 6.7 to 65.8 km”), Erdenet (plus adjoining mining sites for polymetallic ores and related
activities) — more than 10 times (from 8 to 81 km?; photo 6). Territories of some aimag centers had
noticeably increased: Murun, Bulgan, Altai, Bayanhongor, Zuunmod, Choir, Dalandzadgad, and others.

The table 5 shows relative data for the areas of zonal natural ecosystems for Mongolia in total; they are
differentiated by the level of their anthropogenic disturbance, according to the mapping of 1990 and 2017.
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Photo 4. Narrow forest-steppe intermountain valleys are plowed up for cereal (Selenge aimag).

Photo 5. Industrial ecosystem (abandoned coal mine) in the Dundgovi aimag.

Forest ecosystems are an integral part of natural-territorial complexes of Mongolia, as the forest
industry plays a significant role in the country economics.

Since 1990 the total forest area has decreased by 0.58% (from 118,629.58 to 117,938.30 km?),
mostly due to the new anthropogenic structures, and partially due to the cutting and severe fires (photo 7).

Forest fires are the main reason of native forest destruction and transformation of the forest
ecosystems’ composition, however the dynamic trends of forest condition are ambiguous. The area
of strongly disturbed forest ecosystems decreased, which can be explained primarily by the fact that
forests, destroyed in the past on vast territories and replaced with burned-out forests sites or just
severely damaged by fires, had mostly restored by 2017. Thus, the secondary small-leaved
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(consisting mostly of Betula pendula") and mixed forests appeared in the west and middle-mountains
of Khentii, in the mountains east of Khentii and in the east and northwest of Khangai; while in the
center, west and north of Khangai and central Khentii the native coniferous species (Larix sibirica,
Pinus sibirica) started to restore (Dorzhsuren, 2009; Dulamsuren et al., 2010; Yarmishko et al., 2010;
Danilin, Tsogt, 2012; Tushigmaa, 2012; Zoyoo, 2013; Undraa et al., 2015; photo 8-10). Recently the
main seats of forest fires have moved to the east of Khuvsugul Region, into the northwest of Khentii
and to the ridges adjoining Russian territory: Buteeliin, Dzhidinsky, Baldzhinsky, Eren Daba, etc.
There the native larch and pine forests burn together with the secondary small-leaved ones. On the
early stage self-restoration of these forests goes through a long and derivative small-leaved and shrubby
successions with Prunus pedunculata, P. sibirica, Spiraea aquilegifolia, S. media, Betula fruticosa,
Dasiphora fruticosa, and others (Bazha et al., 2019; photo 11). By 2017 the areas of slightly disturbed
Mongolian forests reduced by 5.2%, but forests with moderate anthropogenic disturbance increased by
13.2%. The strongly disturbed forest ecosystems decreased by 8% due to the reducing areas of cutting,
severe fires, natural self-restoration of the previously burnt forests and amounts of wood harvesting.

ua_mv-x 'rr':._.. e E

™ mm”h ili. .

i -'-;-‘*"

Photo 6. New districts of Ulaanbaatar city.

To obtain objective qualitative and quantitative data about reducing areas of the native coniferous
forest and their replacement with derivative one, another thorough study is needed, since we monitored
the ecosystems only within the separate types that we recorded in 1989.

Assessment of forest-steppe ecosystems is integral. The condition of a natural combination of forest
massifs and steppes can be opposite; forests can be burnt out, or replaced by secondary ones, or cut down,

' Latin names are given according to “The Global Biodiversity Information Facility” (2001).
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or destroyed by insects, while steppes can be in a background state; or, on the contrary, forests can be
intact, while steppes can be heavily overgrazed. The assessment of the anthropogenic disturbance level in
the forest-steppe ecosystems shows that the slightly disturbed ecosystems decreased by 16.7%, while the
moderately and severely disturbed ones increased by 4 and 7% respectively. The total area of forest-
steppe decreased by 10% for the same reasons as the forest area. Constant livestock grazing on the
burned forest areas led to the complete disappearance of some small islands of forests on the southern
periphery of the forest-steppe belt (Khishigjargal et al., 2013; photo 12).

Table 5. Percentage ratio between areas of zonal-belt ecosystems’ groups of Mongolia by the degree of
their anthropogenic disturbance: 1 — weak, 2 — medium, 3 — strong (% of the country’s area).

1990 | 2017
Area

Zonal-belt b i h fi
ecosystems by the rate o .ltS by the rate o .ltS
groups Total anthropogenic Total anthropogenic

disturbance disturbance

km’ % 1 2 3 km’ % 1 2 | 3
Highland 56697.37 | 3.62 | 3.32 | 0.28 | 0.02 | 5645391 | 3.61 | 3.30 | 0.27 |0.04
Forest 118629.58 | 7.59 | 4.89 | 0.83 | 1.87 |117938.30| 7.54 | 446 | 1.82 |1.26
Forest-Steppe | 52199.45 | 3.33 | 2.06 | 1.12 | 0.15 | 49669.34 | 3.17 | 1.53 | 1.26 |0.38
Steppe, 865847.48 | 55.35 | 38.64 | 14.26| 2.45 |863576.30 | 55.21 | 24.96 | 23.20 7.04

including:

highland steppe | 20231.14 | 1.29 | 1.15 | 0.13 | 0.01 | 20222.70 | 1.29 | 0.94 | 0.30 |0.05
meadow steppe | 110562.35| 7.07 | 4.11 | 2.52 | 0.44 |109046.75| 6.97 | 2.87 | 3.39 |0.72

moderately dry
steppe

dry steppe 237065.21 | 15.16 | 10.89 | 3.63 | 0.64 |236556.47|15.12| 5.56 | 6.82 |2.74
deserted steppe | 139376.35| 891 | 6.62 | 2.02 | 0.26 |141182.89| 9.03 | 3.79 | 4.24 | 1.00
desert steppe | 172878.41 | 11.05| 8.76 | 2.17 | 0.12 |173034.17 | 11.06 | 7.43 | 3.20 |0.43
Deserts,
including:
steppe deserts | 128586.96 | 8.22 | 6.48 | 1.68 | 0.06 |128539.55| 822 | 6.52 | 1.63 |0.07
south deserts | 123296.31 | 7.88 | 7.61 | 0.27 | 0.00 |123169.11| 7.87 | 7.41 | 0.45 |0.01
extremely arid

185714.02 | 11.87| 7.11 | 3.79 | 0.98 |183531.32|11.73 | 437 | 5.25 |2.11

307371.68 | 19.65|17.65| 1.94 | 0.06 |307285.35|19.64| 17.49 | 2.06 |0.09

55488.41 | 3.55 | 3.55 | 0.00 | 0.00 | 55576.69 | 3.55 | 3.54 | 0.01 |0.00

deserts

Hydromorphic | 124007.8 | 7.93 | 3.92 | 3.13 | 0.88 |122751.03| 7.84 | 2.84 | 2.47 |2.53
Totalfor 1, 57175336l 975 | 705 | 21.6 | 54 |1517674.23| 97.0 | 54.6 | 31.1 |11.3
Mongolia

The areas and state of highland ecosystems did not change much; its total area decreased by 0.55%
or 243.46 km®. The area of severely disturbed ecosystems increased the same way, primarily due to the
decreasing highland ecosystems with a slight anthropogenic disturbance. More and more livestock
started grazing on the highland pastures of Khangai and Mongolian Altai, mostly on the mountain
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meadows (with Kobresia, sedge, mixed-grass-cereals) and mountain-tundra forests with dwarf birch
and sedge-Kobresia (Ogureeva et al., 2012; Ogureeva, 2015; photo 13).

Photo 7. Felling of a burned larch forest (Bulgan aimag).

Photo 8. Secondary birch forest (Betula pendula) on the site of a burnt pinery (Selenge aimag).

Steppes are the most important natural ecosystems for the economy of Mongolia because they are the
primary fodder source of the main branch of local agriculture, i.e. livestock grazing. Despite the fact that
from 1990 to 2017 the total steppes area decreased just slightly, only by 0.27%, the ratio between steppe
ecosystems with various levels of anthropogenic disturbance changed a lot. The slightly disturbed steppes
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decreased by 35.3%, while the moderately disturbed ones increased by 63%. The heavily disturbed areas
expanded almost 3 times up to 60,795.77 km”. These changes are registered for all regions and for all
zonal-belt groups of steppe ecosystems (table 6). The strongest negative transformations of pastures are
registered for the most valuable fodder steppes (moderately dry, dry, and deserted), which cover 36% of
the Mongolian territory. The average reduction of the slightly disturbed steppe ecosystems is 22.4%.
The highly disturbed area increased by 7%, the moderately disturbed one — by 15.4%.

Photo 10. Scorched remains in a place of a burnt and cut down pseudo-taiga larch forest
(Arkhangai aimag).
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Photo 12. Mountain forest-steppe (Bulgana aimag).

The main form of steppe degradation is pasture digression caused by excessive pasture loads,
which are the result of uncontrollably growing numbers of livestock, increasing sizes of herds, and
minimization of their species composition, as well as disturbance of the traditional and time-tested
system of pasture usage. However, even the slight loads show signs of degradation when vitality of the
main cenosis-forming steppe species gets suppressed: Agropyron cristatum, Achnatherum sibiricum,
Agrostis vinealis, Carex pediformis, Cleistogenes squarrosa, Festuca lenensis, F. sibirica,
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Helictochloa hookeri, Koeleria macrantha, K. glauca, Poa attenuata, Stipa baicalensis, S. krylovii,
S. tianschanica, S. Caucasica, etc. The moderate loads cause changes in the dominant species
composition, decrease of phytocenotic features (such as species composition, projective cover,
productivity), while the strong and very strong ones create transformed, depleted and mono-dominant
communities with low numbers of species, shaped by invasive and digressively active species: A/lium
polyrhizum, Artemisia anethifolia, A. adamsii, A. frigida, A. laciniata, Carex duriuscula, Chenopodium
acuminatum, Ephedra sinica, Peganum nigellastrum, Potentilla cinerea, Sibbaldianthe bifurca,
Thermopsis lanceolata, Iris lacteal, etc. (Danzhalova, 2008; Gunin et al., 2012; Ariunbold, 2014;
Tuvshintogtokh, 2014; Bazha et al., 2015; Kazantseva et al., 2015; Urtnasan, Lyubarskiy, 2015;
Safronova, Narantuya, 2016; Petukhov et al., 2018; Structute ..., 2018; photo 14, 15).

Photo 13. Alpine Kobresia pasture (Arkhangai aimag).

Significant destructive transformations of pasture ecosystems are registered in the steppe zone,
steppe and forest-steppe belts of Central Mongolia (Bulgan, Orkhon, Selenge, Darkhan-Uul,
Ovorkhangai, Tuv, Khentii, and Dundgovi aimags), in the valleys, intermountain hollows and plateaus
of Khangai and Gobi-Altai and in the west of Mongolian Altai, as well as on the steppe pastures
(including desert steppes) of the Great Lakes Depression and the Valley of Lakes. The areas of heavily
overgrazed pastures around aimag centers grew significantly bigger, as well as ones that were
moderately and strongly degraded due to the pasture overloads in the highland steppe pastures of
Khangai and Gobi-Altai (photo 16).

The largest degradation is recorded for steppe pastures (meadow, moderately dry, dry, and deserted).
Psammophytic steppes are the most overgrazed due to livestock grazing and mechanical activities
(photo 17, 18). In Mongolia these steppes occupy about 3.5% of the area covered with steppe plants.
According to the mapping data, by 2017 the area of highly disturbed steppes of this kind increased by 8.6
times (up to 6,817 km?) in comparison with 1990, and the moderately disturbed grew by 12%.

The highland and meadow steppes have similar dynamics of anthropogenic disturbance. The areas of
slightly disturbed steppes decreased by 16-17%, the moderately disturbed increased by 12.5-13%, and
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strongly disturbed grew by 3-4.5%. It means that pasture digression moves into the upper mountain belts.

Table 6. Changes in anthropogenic disturbance of steppe ecosystems since 1990 to 2017.

Zonal-belt

Anthropogenic disturbance rate
(% of the total area of zonal-belt groups)

ecosystems groups -

Weak Medium Strong

highland steppe -16.2 +13.1 +3.1

meadow steppe -16.9 +12.6 +4.3

moderately dry steppe -22.9 +13.1 +9.8

dry steppe -34.2 +20.1 +14.1

deserted steppe -32.3 +24.2 +8.1

desert steppe -12.1 +9.3 +2.8

Photo 14. Degraded pasture with a monodominant plant community of Artemisia frigida

Desert steppes did not undergo any significant destructive changes, and some of the desert-steppe

(Selenge aimag).

pastures even started to restore due to the pasture loads being reduced.

Level of anthropogenic disturbance of desert ecosystems did not change much (photo 19). The area
of the slightly disturbed deserts decreased by 0.8%, the area of the moderately and strongly disturbed
ones increased by 0.6 and 0.2% respectively. The negative changes in the deserts condition are mostly
caused by the large mining sites, and therefore by high demand of livestock products and cattle

constantly gathering on pastures around the mining sites.

Hydromorphic ecosystems combine some groups of ecosystems, the functioning of which is related
to the leading role of high moisture (soil moisture accumulated seasonal, floodplain, stagnant, etc.).
Trends of changes in the level of anthropogenic disturbance in various hydromorphic ecosystems of
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mountains and plains (meadow, trees and shrubs, solonchaks, saline soils) are similar. The slightly and
moderately disturbed ones decreased by 13.2 and 8.0%, the strongly disturbed ones decreased
significantly by 21.2%, mostly due to the growing pasture load on the hydromorphic ecosystems of the
river valleys (Zoyoo et al., 2014).

Photo 15. Extremely overgrazed dry steppe with Artemisia adamsii (Central aimag).

Photo 16. Strong pasture digression of psammophytic desert steppe (Omnogovi aimag).
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Ecosystems monitoring on the key sites. The large-scale studies of ecosystems on the key sites,
somons, and model testing plots in various natural regions of Mongolia under impact of different
anthropogenic factors are highly important to understand the ways these factors affect various
terrestrial ecosystems, and to thoroughly study their degradation dynamics. One of these territories is a
“Shamar” key site (52.7 km?) located in the Selenge aimag, which borders Russian territory. The site is
interesting for a detailed study of how a replacement of native pine forests with derivative ones and
shrubs successions goes.

Photo 17. Psammophytic steppe with strong pasture digression and water erosion (Selenge aimag).

Photo 18. Dry psammophytic steppe degraded by overgrazing (Bulgan aimag).
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Photo 19. North deserts ecosystems (Omnogovi aimag).

Over the study territory we have classified 42 natural and 3 anthropogenic ecosystems (fig. 6).
In its northwestern part sand dunes are occupied with pine forests on the weak sandy soils common for
pine forests. To east and south the dunes are replaced by the gentle wavy plains with sparse pine forests
and meadow steppes on the dark-chestnut soils, and sometimes the old fallows can be found. Further to
the east the gentle hilly plains are covered with secondary grassy birch forests and aspen forests with
old, sparsely standing pine trees on the dark-chestnut soils. Above 900 m on the granites eluvium the
rubbly dark-chestnut soils have formed under the mixed-grass-cereals steppe apricot forests with the
remains of dead pine trunks. Below, on the northwestern aspect a mass of loess-like pure sandy loams
with thick and well-developed cover of Prunus sibirica.

According to the data from that key spot, the flat areas, which were covered with pine forest before
the fires, usually restore their forests, but the native species change (pine is replaced with birch and
aspen), and mountain slopes viewing the Selenge River valley and intermountain hollows turn into
shrubs formed by Prunus sibirica, which do not allow pine to restore. The evidence of the previously
widespread pine forests are the survived fragments of apricot pine forests or apricot forests with sparse
pine trees. An important sign of expanding apricot area is this species’ intrusion and successful
development in the forest communities on the slopes with northern aspect (Bazha et al., 2018).

As the results showed, the slightly disturbed ecosystems occupy about 24.1% of the key spot area,
moderately disturbed occupy 19.87%, strongly disturbed — 41.54%, and very strongly disturbed —
14.5% (fig. 6). This knowledge helped a lot to improve the methods to assess ecosystems condition, as
well as to carry out the monitoring and small-scale mapping of the current ecosystems condition in
Mongolian aimags.

Conclusions

Compilation of the “Ecosystems of Mongolia” atlas (2019) was a natural mapping result of a big

phase in the long-term studies of the terrestrial natural ecosystems of Mongolia, carried out by the
Russian and Mongolian researchers as part of the CRMCBE Scientific Program.
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Fig. 6 a. Map of the “Shamar” key plot ecosystems in 2014 (Ecosystems ..., 2019).
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Fig. 6 b. Map of the anthropogenic disturbance of the “Shamar” key plot ecosystems in 2014
(Ecosystems ..., 2019).
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Among other things, it summed up the works on inventory of ecosystems and monitoring of their
condition carried out 25-27 years after the first similar researches were done. As a result, the main
anthropogenic factors that affected ecosystems negatively up to their total degradation, were
determined; the scale of anthropogenic disturbances was established, and the areas and location of
natural ecosystems with different disturbance levels and anthropogenic ecosystems were identified.

The comparative analysis of the ecosystems conditions in 1989-1990 (Ecosystems ..., 1995)
and 2017 (Ecosystems ..., 2019) carried out on the basis of the field and calculation data, unequivocally
shows that degradation processes became stronger in the terrestrial natural ecosystems of Mongolia for
the period said. The areas of background and mildly disturbed ecosystems decreased mostly by 1/3,
the moderately disturbed ones increased by 44%, and the strongly and very strongly disturbed ones
increased more than twice. The same picture can be seen in the ecosystems suitable for pastures; their
total area decreased only by 0.4%, however, the amount of mildly disturbed ones reduced almost
by 1/4, of moderately disturbed — more than by 43%, and the strongly disturbed increased almost three
times, or by 188%.

The main reasons of anthropogenic disturbance in ecosystems are as follows:

e pasture digression that is still progressing since 1990 and has grown stronger over more than
1/3 of the country,

o forest wildfires that destroyed about half of the native coniferous forests by 2017, which now
are mostly replaced by the secondary small-leaved trees,

e spread of anthropogenic ecosystems at the expense of total destruction of the natural complex,
made of soil and vegetation cover, microrelief (and sometimes mesorelief), and zoocenoses.

By 2017 the area of anthropogenic ecosystems took 1.68% of Mongolian territory, therefore
growing by 40% since 1990. The area of plowed lands (arable lands and multiple-aged fallows)
increased more than by half, now covering 1.12% of the country territory; while the industrial
(developed mining areas, industrial facilities) and residential ecosystems occupy 0.56% or
8.8 thousand km?. Moreover, the network of asphalt and spontaneous dirt roads has grown abruptly,
although we could not take their area into account due to the scale of our mapping.

The progressing degradation of natural ecosystems was also registered in the special protected
natural areas (SPNA), such as nature reserves, national parks, and state wildlife sanctuaries.
This degradation is caused not only by forest wildfires, but also by uncontrolled livestock grazing since
the laws of Mongolia do not forbid grazing on the territories of the most SPNA.

Pasture digression has especially affected the ecosystems with psammophytic vegetation (of steppe
and deserts) located on sandy soils and sands and distributed over 96,008.5 km* (which is about 6% of
Mongolian territory). Among them the area of the strongly disturbed ones was just 1% in 1990, but
grew 8 times by 2017; the area of the moderately disturbed increased by 12%.

Pasture degradation is registered on the vast territory and affects the most important and traditional
field of Mongolian economy — livestock grazing. According to the atlas data, the territories with a
strong pasture digression, registered in 1989, have mostly become centers for further degradation of
pasture ecosystems. The steppe ecosystems of the most populated Mongolian territories had the highest
pasture loads: Tuv, Selenge, and Bulgan aimags. The steppe pastures were also highly overloaded in
the north of Dundgovi and the south of Khuvsgul aimags, in the valleys of Kherlen and Ider Rivers, the
intramontane valleys and hollows of Khangai, Gobi-Altai and southern Mongolian Altai. The semi-
desert pastures were digressed the most on the foothill plains of Gobi and Mongolian Altai (in Govi-
Altai, Bayankhongor, and Umnugovi aimags), in the north of Dornogovi aimag, in the Valley of Lakes
(Bayankhongor aimag), and around lakes of the Great Lake Depression (Khovd and Govi-Altai
aimags).

By 2017 the area of strongly disturbed pastures on these territories grew even wider. Severe pasture
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digression had spread from intermountain valleys and central parts of hollows into foothill steppe
valleys, slopes of low mountains and hummocks, surroundings of every settlement and mining
facilities, valleys and nearby steppe slopes of the large rivers, such as Selenge, Delger moron, Ider,
Chuluut, Orkhon, Tuul, Kharaa, Yoroo, Kherlen, Khovd, Tes, Zavkhan, and Khungui.

The information of the “Ecosystems of Mongolia” atlas (2019) helps with assessing risks for the
natural-territorial complexes and economy of Mongolia caused by modern forms, methods, and amounts
of anthropogenic impact that natural ecosystems have to endure. The atlas allows us to make all the
necessary calculations to plan the nature protection events, while taking into account already identified
trends of changes in the ecosystems, as well as to develop some economic projects for nature protection.
The information in the atlas can be useful for administrative, projecting, and nature protection structures
of Mongolia, for industrial and social organizations.

The atlas clearly shows versatility and scale of the long-term scientific researches carried out by
the research team of Russian-Mongolian Complex Biological Expedition of the Russian Academy of
Sciences and Mongolian Academy of Sciences. It is meant to be used by a wide variety of people,
including researchers who study the nature of Mongolia, Inner Asia, and Southern Siberia,
geographers working in different areas, botanists, zoologists, soil scientists, ecologists, economists,
and specialists of nature protection.
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